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VOLUNTARY MOTOR ABILITY OF THE WORLD'S 
CHAMPION TYPISTS 


WILLIAM F, BOOK 
Indiana University 
I. PROBLEM 


1. Historical—tests previously devised for selecting typists 
and learners of typewriting 


A number of experiments have been made to determine the 
native characteristics that are necessary for learning to type- 
write or to achieve distinction in the practice of this art. Tuttle' 
selected six psychological tests which he believed would measure 
the psycho-physical processes involved in learning to typewrite: 
(1) a motor reaction test, (2) a test for rhythm, (3) a test for at- 
tention and accuracy, (4) a test of memory span, (5) a directions 


test, and (6) a substitution test. Three of these tests gave no 
help whatever for determining, in advance, the student’s ability 
to learn to typewrite. The test for rhythm, and the directions 
test showed little positive correlation with the progress made in 
learning to typewrite. The memory span test gave a negative 
correlation, while the motor-action, the attention and the sub- 
stitution tests gave a positive correlation ranging from 0.52 to 
0.68. Tuttle concludes that the particular abilities measured 
by the last three tests are required in learning to typewrite 
because the students who did well on these mental tests also 
received the highest grades in typewriting. The results of his 
investigation seem to show that those who made a mark of 80 
or above on these particular tests may become expert typists. 


' Tuttle, W. W., Tests for determining ability for learning type- 
writing. Journal Educational Psychology, vol. XIV, March, 1923, 
pp. 177-181. 
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Those making a score of 75-79 may become average typists 
while those making scores below 75 will probably fail in the 
learning or become very poor typists at best. 

Other attempts to devise tests which would aid office managers 
in selecting applicants for stenographic positions and assist 
teachers in selecting students who should be encouraged to 
prepare for this occupation, have been made by H. A. Rogers? 
and Miss Jaqueth, E.R. Hoke* and M. A. Bills.‘ Hoke arranged 
a group of tests which he thought might be used to determine 
in advance all those who would succeed in learning this art. 
His scale was composed of seven tests: (1) motor reaction, 
(2) speed of writing, (3) quality of writing, (4) speed of reading, 
(5) memory, (6) spelling, and (7) a number-letter substitution 
test. After making a careful analysis of the work of a stenog- 
rapher he believed that the same motor and mental functions 
were employed by a stenographer and typist that were measured 
by these tests which are now being experimented with to de- 
termine their reliability as a scale for selecting prospective 
learners of this art. 

M. A. Bills in two investigations tried to get a reliable basis 
(1) for selecting applicants for courses in stenography and 
typewriting who would be successful in learning these arts, 
and (2) to determine whether it was possible to select, without 
extensive tryouts, from a group of applicanis for stenographic 
positions those who would be eminently successful. Three 
types of tests were given to learners, and the ratings made on 
these tests compared with the progress these same subjects 
made in learning to typewrite: (a) a general intelligence test, 
the Carnegie Employment VI, (b) a series of five tests designed 
to show special aptitudes in stenography and typewriting, the 


2 Rogers, Herbert A., Psychological tests for stenographers and 
typists. Jr. of Applied Psychology, vol. I, pp. 268-274. 

* Hoke, E. R., Prognostic Tests of Stenographic Ability. The Gregg 
Publishing Co., 285 Fifth Ave., New York City. 

4 Bills, M. A., Method for the selection of comptometer operators and 
stenographers. Jr. of Applied Psychology, vol. V, pp. 275-283. Also: 
A test for use in the selection of stenographers. Jr. of Applied Psychol- 
ogy, vol. V, p. 373f. 
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Carnegie Employment VIII, (c) a will profile test designed to 
measure motor inhibition, speed of decision and perseverance. 

Miss Bills in her experiments with these tests found that 
the general intelligence test was most valuable for eliminating 
failure both among prospective learners and among candidates 
for a position. Eighty-six per cent of the failures could by this 
means be selected in advance and eliminated on the basis 
of the ratings made on this test. Parts one and five of the 
special ability tests proved most helpful for selecting candidates 
for positions who would be certain of success, the reliability 
of the prediction being 67 per cent for part 5 and 69 per cent for 
part one. 

The same intelligence test was later given to three groups 
of successful stenographers and the ratings made on the test 
compared with the rankings given these same individuals by 
their employers when judged on the basis of their worth to the 
firm. For 20 stenographers from different business firms the 
correlation between the scores made on the intelligence test and 
their stenographic efficiency, as judged by their employers, was 
0.75. The correlation between rank on the intelligence test and 
the ratings given by certain other business firms to 17 very 
successful stenographers and 6 secretaries was 0.92. And for 14 
other stenographers selected from five different firms because 
they were said to be their best stenographers, the results made 
on the mental tests were even more diagnostic and positive in 
their prediction. 

When this same intelligence test was given to a group of pros- 
pective learners of stenography and typewriting in a technical 
high school and the ratings made on the test compared with their 
actual success in learning to typewrite, as evidenced by their 
school grade in this subject the following January and June, the 
results were found very heipful for selecting in advance the pupils 
who would actually succeed in learning this art. Most of those 
who made a score of 60 or more on the intelligence test succeeded 
in learning stenography and typewriting and were promoted the 
following January and June. But 5 individuals who made a 
score of over 60 on the intelligence test failed in the course in 
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stenography and typewriting both in January and June. Four 
others succeeded in January but failed in June, and 4 more failed 
in January and succeeded in June. Two students who made 
scores below 60 on the intelligence test succeeded in their type- 
writing work both in January and in the examination in this 
subject the following June. 

The fact that most of the students who failed in learning 
these subjects made a score below 60 on the intelligence test 
and that a large majority of those who made a score above 
this point were successful in learning this subject shows that 
general intelligence, or the group of functions measured by this 
test, is an essential factor in producing success in learning to 
typewrite. But the other facts revealed, namely, that a large 
proportion of the individuals who were able to make high scores 
on the intelligence test did not succeed in learning stenography 
and typewriting and that certain other individuals with lower 
intelligence scores did succeed in learning this art, indicate that 
other abilities not measured by this intelligence test are neces- 
sary for acquiring skill in practicing and in learning this art. 


2. Purpose of the present experiments 


It was the purpose of the experiments here reported to 
determine what some of these necessary abilities for learning to 
typewrite are. Most of the prognostic and special ability 
tests that have been used to select stenographers® and learners 
of typewriting have been made up of the same psychological 
tests that are regularly used in constructing the more reliable in- 
telligence scales. But such facts as those quoted above indicate 
that other abilities than those measured by an intelligence test 
are necessary for attaining the highest efficiency in learning and 
in practicing this art. The fact that most of the successful 
stenographers tested by Bills rated so high in general intelligence 
does not preclude the possibility of their possessing certain other 
characteristics not measured by an intelligence test which are 


5 Compare the author’s Psychology and Pedagogy of Skill, Chapter 
XXII. 
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nevertheless necessary for attaining the highest degree of success 
in typing and in learning to typewrite. 

One such ability the writer believed might be a subject’s 
voluntary muscular control, or general motor ability. If this 
were an essential factor for successful typing and for learning to 
typewrite, it was believed that it would be markedly present in 
the world’s champion typists who have demonstrated the fact 
that they possess superior skill in typing by winning one or more 
international typewriting contests. To test this hypothesis 
and because the writer had access to norms for such voluntary 
motor control, for all age groups from six to seventy-five, he 
decided to give the Bryan motor control tests® to all contestants 
in the last International Typewriting Contest held in New York 
City, October 22, 1923. 


II. METHOD 


1. Tests used for determining the voluntary motor ability of the 
World’s champion typists 


The method used for determining the voluntary motor ability 
of these champion typists was that employed by W. L. Bryan in 
his study of the Development of Voluntary Motor Ability in 
children from six to sixteen years of age in the Worcester, Mass., 
public schools,’ except that we used a more improved method 
of recording the rate at which the various types of movements 
studied could be made. Instead of the devices used by Bryan 
we used a special apparatus consisting of a telegraph key con- 
nected electrically with a Hollerith Electric Speed Counter’ 
which recorded the number of movements our subjects made in 
five seconds. 

In obtaining these records of voluntary motor control over 
certain groups of muscles, several trial records were taken 


* Bryan, W. L., On the Development of voluntary motor ability. 
Am, Jr. of Psy., vol. V, December, 1892, pp. 1-80. 

’ This apparatus was specially arranged and adapted for this type of 
measurement by Thomas E. Nicholson, Assistant Professor of Psy- 
chology at Indiana University and is being used by him in an unpub- 
lished study of the decline of voluntary motor ability with increase in age. 
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with each subject for each type of movement measured, to 
accustom the subject to the apparatus and to insure uniformity 
in technique. Three or four trials were then taken to insure 
that the subject was performing at his maximum rate. These 
trials invariably resulted in giving the same rate when the condi- 
tions were accurately controlled. The best rate made by each 
subject in these trials was recorded on special cards, as the 
measure of the subject’s voluntary motor control, for each 
movement studied. 

Four different types of movement were measured for each 
arm and hand: (1) the rate per second at which these subjects 
could move their forefinger when the hand and arm were held in 
a definite and uniform way; (2) the rate at which they could move 
the hand using the wrist as a hinge; (3) the rate and regularity 
with which they could move the forearm from the elbow joint, 
not moving the wrist; (4) the rate at which they could move the 
upper arm using the muscles of the shoulder and upper arm. The 
apparatus used to record the rate of movement was manipulated 
and the directions given to the subjects by Mr. Nicholson and 
the writer; the time was taken by a stop watch. 

These tests and conditions were identical with those used 
by W. L. Bryan in his study of the Development of Voluntary 
Motor Ability and more recently by Thomas E. Nicholson, 
Assistant Professor,* and Claude Campbell, graduate student in 
psychology at Indiana University, in an unpublished investiga- 
tion carried on during the past three years to determine the de- 
cline in Voluntary Motor Ability with increase in age. In Nichol- 
son’s study more than 3000 subjects have been tested with these 
same tests, 25 males and 25 females for each of the ages sixteen 
to seventy-five. These records give us the norms with which 
the score made by each contestant in the last international type- 
writing contest, were compared. 

Accurate records of the degree of voluntary motor control 
possessed by each of these subjects were then obtained by means 


8 The writer is indebted to these co-workers for the use of the norms 
which they have been establishing for these tests and to Mr. Nicholson 
for assistance in giving the tests in New York. 
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of these tests from each contestant in the world’s professional, 
amateur, novice, the school championship and school novice 
classes. The records made by these contestants on each of the 
eight types of movement described above and by five ex-world 
champion typists were then compared with the norms obtained 
from the unselected individuals of corresponding ages, tested 
by Mr. Nicholson and our assistants. 


2. Subjects tested and method of giving the tests 


The subjects tested (48 cases in all) were the winners in more 
than 80 state and district contests throughout the world 
and had thereby earned the right to compete in the nineteenth 
annual international typewriting contest held in New York 
City in connection with the annual business show. These 
contestants were divided into five classes: professionals, amateur, 
novices, world’s school novices, and world’s school class. The 
professional and amateur class is open to any contestant in the 
world and a thousand dollar trophy cup and a gold medal is 
awarded to the winner of the contest. The professionals write 
for one hour, the amateurs for thirty minutes and the novices 
and school classes for fifteen minutes each. All write from the 
same copy under very strict rules which govern each feature of 
the contest. 

In addition to these persons who took part in the 1923 
International Contest we obtained a complete record on the 
motor ability tests from five ex-world champions who had held 
the world’s record as champion typists from one to four years. 
We also obtained a complete record from Bessie Reeves who 
gives public demonstrations of speed typing throughout the 
country. In addition we tested 65 students studying type- 
writing in the school of commerce and finance at Indiana 
University during the present college year and compared their 
records in voluntary motor control with the norms for their 
corresponding age and with their ability to learn this subject, 
as measured by their teacher’s rating on this point made accord- 
ing to a specially devised rating scale, and by the semester 
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grades made in this subject by each of these students in January 
and June. 

The motor ability tests given the contestants in New York 
were administered to some of these subjects in a special room 
adjoining the contest room, after the contest, October 22, 1923. 
Most of the subjects were tested in the rooms of the Education 
Department of the Underwood Typewriting Company on the 
two days following the contest. Many of these contestants 
were tested two or three times so that we would know that a 
normal record had been obtained. Mr. Tangora, the present 
world champion and Mr. Hossfeld, the world’s champion typist 
for the past four years were each tested at three different times. 
Two tests were given the day following the contest, one in the 
morning, the other in the afternoon; the third test was given 
the second day after the contest.® It is worthy of note that 
these records were identical in the three tests. It has been 
found in our own and in Mr. Nicholson’s experiments that a sub- 
ject does not vary his voluntary motor control record for the 
groups of muscles we tested if he is in normal physical condition 
and if the conditions of the experiment are kept uniform. 


III. RESULTS 


Voluntary motor ability of the champion typists of the world 


The results obtained in these experiments are given in the 
following tables and curves and show that for all the subjects 
who took part in the last international contest the record made 
on the motor ability tests by each of these champion typists 
far exceeds the average record made by the corresponding age 


* The writer wishes to acknowledge his great indebtedness to Mr. 
J. N. Kimball, director of the International Contests for permission 
to give the tests; and to Mr. Symmonds, educational director of the 
Underwood Typewriter Company, and to Wm. F. Oswald, ex-world 
champion typist for interesting the contestants in the experiment and for 
arranging matters so it would be possible to obtain a reliable record 
for all individuals taking part in the International Contest. Special 
and very grateful acknowledgements are due the contestants for their 
sympathetic codperation and help. 
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group of unselected individuals tested during the past three 
years by Nicholson and our research assistants. Also that the 
superiority of these champion typists is consistent for each of 
the eight groups of muscles tested and that the most skilled 
typists in every case make the highest rating on the motor 
ability tests. The letters on the horizontal lines of the figures 
represent in every case the type of voluntary motor control 
or movement measured, i.e., F for the forefinger, W for 
wrist, E for elbow, S for shoulder movements. 

A careful inspection of these tables and curves reveals the 
following facts: 

1. That the present world champion typists, Albert Tangora 
and George Hossfeld, made the highest record on the motor 
ability test, their record being far superior to all other contestants 
including the five ex-world champion typists whom we tested. 
Their nearest competitor was Fred Jarrett, the champion 
typist of Canada and one of the contestants in the professional 
class for 1923 who dropped out of the contest. 

2. That the ex-world champions, taken as a group, rank 
only slightly below the present world champions in voluntary 
motor control. 

3. That all members of the professional group in the last 
world contest rank far above the norms for their respective ages 
in voluntary motor control and above the contestants in all other 
classes. The professionals rank above the amateurs; the ama- 
teurs above the novices, etc. 

4. That this superiority holds for each of the eight measure- 
ments taken. 

5. That the subjects in the professional group arrange 
themselves in a regular descending order, on the motor ability 
tests, beginning with the world’s champion typists and ranging 
downward to the slowest and most inefficient contestant in the 
professional group. 

6. That the world’s most expert typists show their greatest 
superiority in voluntary motor control over their corresponding 
age norm, in the elbow and shoulder movements and are superior 
in the movements for the left hand (compare especially tables 
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1 and 2, and figure 1). It is also significant that the mean 
variation is less for the left hand than for the right. 

7. That even the school novices and school champions show a 
relatively higher degree of superiority in voluntary motor 
control over their age norms in the elbow, shoulder and left 
hand movements than in the movements of their fingers and 
wrists (compare tables 6 and 7, B). 

8. Lastly that the average deviation for those taking part 
in the last world’s typewriting contest in every class is lower 
than for the group which makes up their corresponding age 


TABLE 1 
Per cent superiority omer corresponding age norms (professional and 
ex-world champions) 











SUPE- SUPE- 
solace He oe Ie 
HAND HAND 
Albert Tangora........... 32.1 28.6 147 
George Hossfeld.......... 33.1 41.2 146 
Bessie Friedman.......... 17.9 20.0 143 
George Gaskill........... 13.9 20.4 137 
Wm. F. Oswald........... 17.0 15.1 141 
~) Fee 30.9 32.4 
Emel A. Trefzger......... 25.1 27.9 129 
Average present cham- 
CNR ass «segs yinseweacs 32.1 28.6 147 
Average ex-world cham- 
TE rsd ttawewtinied¢ ts 25.0 27.0 136 














*Did not finish contest. 


norm. For example, the M.V. for the forefinger movements of 
the contestants in the professional and ex-world championship 
classes combined was 2.81 for the right hand, and 2.50 for the 
left hand. For the same finger movements in the amateur 
class, where the variations in age are less, the M.V. was 2.30 
for the right hand and 2.20 for the left. The average deviations 
for the various age groups which constitute our norms (ages 
twelve to fifty-two) varies from 3.50 the lowest average devia- 
tion for any age group to 5.40 the highest. 
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TABLE 2 
Per cent of superiority over corresponding age norm in each measurement 
(professionals and ex-world champions) 





RIGHT HAND | LEFT HAND 





NUMBER 
CORRECT WORDS 
PER MINUTE 


CONTESTANT | 


Fore finger 


Fore finger 
Shoulder 


7 


* | Shoulder 





Tangora | 6.4158. 813.316. 3138. 945.8 
Hossfeld | 7 1. 3'51.9/45.1/48.8,19. | 
8.611. 1/21. 2,20.118.320.4 
Bi 6.9/13.7|26.7/28.3 8.8!18.0| 
11.821. 7/32. 2| 2. 3116. 117.4] 8. 618. 
—. 828.131 .7|23.6|36. 

.5)20. 227. 537. 








Average entire pro- 
fessional group 
19. . 3\28. 4/21. 

Average present | 
world champions. .|24. - 5/44.0)30.0 32.6'30.7)/43.8)31. 
Average ex-world | | | 
champions......... 24.3'30.5|20. 9/21. 4'26.9 23. 1/19.9)30.7 
Average amateurs... .|/11.5/11.2) 6.6) 8.7|16.621.6)13.5\16.0 
Average world | | | = | 
school champions /13.417.114.8,22.6) 8.9) 3.413.012.9 











TABLE 3 
Per cent of superiority over corresponding age norms (amateurs) 





SUPERIORITY SUPERIORITY WORDS 
NAME OF CONTESTANT IN | IN WRITTEN PER 
RIGHT HAND | LEFT HAND MINUTE 








MIMIIOE. 6 ono ccdeeeepssveess 16.3 143 
Stapert 18.7 139 
Pitisan , 9.0 131 
15.1 131 

30.0 110 

‘ 3.0 110 

Greenburg 9. 12.1 109 
tKingsbury , 28.3 123 








Average we 16.6 124 
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TABLE 4 


Per cent of superiority over corresponding age norms in each measurement 


(amateurs) 








| 
| 
' 














RIGHT HAND LEFT HAND z - 

— $$$ | —_— /Es 

CONTESTANTS 5 3 s : ef 

| eg z ri eglieisis£ie lee 

= 2 5 aititlialals 

Regelmeyer........... 14.0, 15.3 0.0 0.0,.21.416.620.1| 6.8) 143 

MEE. <> ke coace ap 04 —21.9|—19.1'/—12.7,—3.6| 7.8 45.6'11.8| 7.9} 139 

| RGR IS 5.8, 14.9 11.7) 10.4/14.7)11.5) 5.8) 4.3) 131 

Neuenhaus........... 5.7, 8.1) 4.1) 13.617.8'10.7| 7.1/26.3) 131 

I. Wright.............| 45.4) 27.7) 15.6 17.8)39.1/32.628.820.1) 119 

ee eer rere —1.8 0.5) —2.5) 7.1) 3.9) 5.4) 5.7) 7.9) 110 

S. Greenburg.........| 25.7) 18.3; 10.1) 24.1) 3.1/22.7|14.0) 9.0, 107 

tKingsbury.......... 19.0, 23.9 26.7  0.6.25.427.7/14.9)45.9) 12: 
Average.......... | 11.5) 11.2) 6.6) 8.716. 621.6)13.5,16.0 





*Strongly left handed. 
TWinner of fourth place 
did not compete in 1923. 


in amateur group in 1922 World’s Contest; 


TABLE 5 


Per cent of superiority over corresponding age norms (world school 


champions) 





NAME OF CONTESTANT 





Emily Jones............... 
IGS oO oierwas 8 4 oo 
Julie Pilkonis................++0] 
ON ee 
THONG SOMMBOM. 05 osc. sts ce os 





| SUPERIORITY SUPERIORITY 
IN IN 
RIGHT HAND | LEFT HAND 








WORDS 
WRITTEN PER 
MINUTE 


| 
| 











S98 16.4 4.0 | 91 
ec % 122.9 | 40 | 87 
Meu) @8u4 59 
27.7 15.0 | 58 


11.¢ 





NS ecqenevsavaes 
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Per cent of superiority over corresponding age norms in each measurement 
(world school champions) 























| RIGHT HAND LEFT HAND z 

|= 

Ys | ls | | 

CONTESTANT | 3 | ‘ s 2 | i. | 3 | ® 
= | vey -_ |; = - | | | og 
\£)2)|2 $/f/2/2/)38 1/85 

[me |FElalala |e | a | ole 
EES EE Rare |11.819.6 5.1/29.0) 1.3] 5.027.622.1) 91 
EE fe | 0.0:29.214.5| 7.8) 2.6) 3.5| 6.6) 3.4) 87 
iin «ind. Kanak <oaorn 19.9 6. 7/22. 8|26.9)16.1] 1.0)15.910.2| 59 
I bie sian ccnekees 27. 1|19.7 29.634.6,19.8) 6.0)12.3.22.0) 58 
a a RR NBR 118.2 10.6) 2.1/14.6) 4.8) 1.6] 2.8 6.8) 53 
RIE, 5 nang eT 13.417. 1/14.822.6| 8.9) 3.4/13.012.9| 70 





TABLE 7 


Per cent of superiority over corresponding age norms in each measurement 
(world novices and world school novices) 



























































| @ 
RIGHT HAND LEFT HAND | E 
§ 
CONTESTANT = | | é, | | 7 . 
E oe Sig | Sie 
e1/3/2 /¢i2e)/a/8 | 218 
5 oa =* i2zi3sB izi sa = = 
_ > ea) | @ = | = fw TM = 
A. World novices 
Wm, Callahan......| 17.4| 5.3, 10.0, 1.0, 18.5) 15.4, 4.2) 0.37| 94 
Lucile Kelley....... | 0.3} 0.6) —8.1) 2.6—2.6) 5.4\—3.2,—0.35) 92 
Rose Freda......... |-3.0| —7.3| --2.2) 1.2|-0.6—-9.3| 0.0, 6.8 | 90 
F + ls ae Wis Rag 1.2) 10.5] 12.6 3.1) 0.0 | 70 
| a gS ESS eeeEVeeEeEE——EEEEEE 
Average.......... /-2.2) —3.8) —2.7) 1.5 6.4 6.0) 1.0) 1.7 | 86 
B. World -uhool novices 
Sylvia Siegle....... 6.5) 10.0| 26.3/30.7|-2.6| 16.6 19.5| 25.9| 46 
Sarah Farnham..... a 3.5] 12.623.1 a 8.7 2.3) 34 
Average.......... 4.8} 6.7} 19.4)26.9 2.0) 7.8) 14.1) 14.1) 
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Present World Champion Bx-World Champion 
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Fig. 2. Averege Superiority in voluntary motor ability of 
world champion typists 
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Pig. 3. Voluntary motor control of Bessie Reeves and her sister 
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World School Champions 
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Pig. 4. Voluntary Motor Ability of Worla School Champions 
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Pig. 5. Semple record of voluntary motor ability of world 
novice class 
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IV. INTERPRETATION OF RESULTS 


These results obtained from the world’s champion typists 
might of course mean that a part or all of this increase in volun- 
tary motor control had been developed by the practice of these 
expert typists during the many years that they had been prepar- 
ing for this contest. Some items in our results suggest such an 
interpretation. For example, the marked increase in motor 
control of the left hand over the regular age norm for this hand, 
and the great superiority of the individuals belonging to the 
professional group over the amateur contestants and the latter 
over the novice class and these over the beginners, etc. On 
the other hand the fact that no group of muscles was tested 
that is used in actual typing, and the further fact that certain in- 
dividuals were found among the 3000 cases that make up our age 
norms for these motor ability tests, who made scores on the tests 
practically as high as those made by the world’s champion typ- 
ist, would argue that the marked increase in voluntary motor 
ability shown by the scores made by these world champions is 
innate and a necessary factor in acquiring the exceptional skill 
in typing which they possess. This hypothesis was further 
strengthened by the fact that some individuals belonging to the 
world’s novice class (compare table 7, A) possess only a normal 
amount of voluntary motor control. The fact that a few 
individuals were found among these less skilled contestants who 
did not possess unusual voluntary motor control while no such 
individuals were found among the contestants who exhibit a 
much higher degree of skill in typing, is significant. The 
skill that these novices have attained is still very meager as 
compared with that possessed by the professional and amateur 
groups. It might therefore be concluded that these less skilled 
individuals who possess only an average amount of voluntary 
motor control will not be able to increase their typewriting 
skill much beyond their present rate of writing or above the level 
of skill possessed by the average professional typist. 

This hypothesis is borne out by the fact that one contestant 
in the amateur class this year, who ranked only slightly above 
her age norm in voluntary motor control has been practicing 
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for more than a year in a school for speed operators where 
she made consistent and rapid gains up to a certain point in 
response to the special training. But she had only attained 
the slow amateur score of 110 net words per minute when 
her training ceased.’ While her sister who made a very high 
rating on the motor ability tests has given public demon- 
strations of speed writing throughout the country using a 
method all her own, involving the use of only four fingers and 
a mental control built up bv the mastery of an enormous 
English vocabulary acquired acvording to a method invented 
and taught her by her father, which aids her tremendously 
in controlling the sequence of the individual letter-making 
movements (compare figure 3 above). 


1. Voluntary motor ability of beginning and experienced typists 
compared" 


To try to determine whether the marked motor ability of these 
world champion typists, shown by our results, was innate and a 
necessary factor in producing this superior type of skill or 
whether it was acquired as a result of their practice, the following 


additional experiments were made during the year. 

All the students studying typewriting in the school of com- 
merce and finance at Indiana University, 65 in number, were 
given the voluntary motor ability test early in the year and a 
comparison made between the record made on these tests by 
the students who were just beginning the study of typewriting 
and the record made by those who had been studying this sub- 
ject for three or four semesters. 

The results show that practice in typing has little or no 
effect on raising the score that an individual can make on the 


1° Her highest contest record yet attained is only 110 words per min- 
ute. Compare curves in figure 3 above. 

‘The writer is under great obligation to Miss Lula Westenhaver, 
head of the Commercial Department in the School of Commerce and 
Finance, Indiana University, for the opportunity of making these and 
the following experiments and for much valuable assistance in obtaining 
the data on ratings and accurate grades in the typewriting courses. 
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motor ability tests. The average score made for both hands by 
the 41 beginners in these typewriting classes was 31.6 movements 
in five seconds, or 6.32 movements per second. The average 
record for both hands made by the 24 students who had had 
three or four semesters’ training in typewriting was practically 
the same, 31.9 movements in five seconds or 6.38 movements per 
second. The slight increase for the more experienced typists, 
if it has any significance at all, might easily be accounted for by 
the fact that some individuals drift into the beginning classes 
each year who drop out at the end of the first or second semester 
because they fail in the course and cannot do the work. That 
this regularly occurs 1s shown by the fact that the voluntary 


TABLE 8 


Average number of strokes made on the motor ability tests by beginners and 
experienced typists compared 





RIGHT HAND LEFT HAND 





VOLUNTARY CONTROLS 
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Fore finger 
Shoulder 
Shoulder 
AVERAGE BOTH 
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Beginners.............. | 


of & 
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wh 





motor ability of the failures this year, of which there were 
several, was found in every case to be below the norm for their 
corresponding age group (compare figure 6 above). 

The detailed record for each hand and type of movement 
studied is given in table 8, both for the group that began type- 
writing during the college year 1923-1924, and also for those who 
had had three or four semesters’ instruction end practice in this 
subject when the tests were given. These daia suggest that the 
marked increase in voluntary motor ability possessed by the 
champion typists of the world was not produced by the practice 
in typing which these individuals had indulged in but that it is a 
necessary native characteristic that enables them to acquire the 
remarkable degree of skill which they possess. 
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2. Correlation between voluntary motor ability and ability to 
learn typewriting 


In order to secure data that would throw still further light 
on the importance of the factor of voluntary motor control for 
the acquisition of skill in typing, a study was made to determine 
whether the students studying typewriting in the school of 
commerce and finance and possessing the highest grades of 
voluntary motor control were actually advancing more rapidly 
in learning this subject than were those who had made the lowest 
ratings on the motor ability tests. In other words are those 
who made the highest ratings on the motor ability tests the 
best typists and adjudged to be the most rapid learners of this 
art by their teachers? 

Fifty-five students studying typewriting at Indiana University 
the first semester continued the study throughout the year and 
were ranked by their teacher on the basis of ability to learn type- 
writing near the close of the year and these ratings compared 
with the scores made on the motor ability tests. These compari- 
sons gave us the following results. The 22 students ranked su- 
perior and very superior in this regard made an average of 31.3 
strokes for each hand in five seconds on the motor ability tests, or 
6.3 strokes per second. The 17 students ranked good by their 
teacher averaged 31 strokes in five seconds or 6.2 strokes per 
second. The learners rated poor in ability to learn typewriting 
made an average of only 29.1 strokes for each hand or 5.8 
strokes per second. It is also noteworthy that all the students 
rated very superior and superior in ability to learn this subject 
all earned A’s and B’s on their semester’s work in typewriting.” 
Those who were judged poor in ability to learn this subject 
made grades of D or F, D being the lowest passing grade and F 
meaning a failure in the course. 


12 These grades were made up from their individual record sheets for 
the semester to show their real progress in learning to typewrite. The 
rankings in ability to learn were made independently of a knowledge 
of these grades. 
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3. Correiation between voluntary motor ability and semester 
grades in the typewriting course 


If we compare the ratings made on the motor ability tests 
with the semester grades made in this subject we get a still 
closer correlation between ability to learn typewriting and the 
voluntary motor ability of these learners. In practically every 
individual case those given a term mark of A made a higher 
rating on the motor ability tests than did those earning a mark 
of B. Those earning B for their semester’s work made a 
higher rating on the motor ability tests than did those earning 
a C, and the latter a higher rating than those who failed in the 
course. These data are shown in table 9 below. 


TABLE 9 


Comparison of voluntary motor ability records with semester grades in 
typewriting 





SEMESTER GRADES EARNED IN : 
TYPEWRITING A+ B+ FAILED 





Average strokes for both 
33.0)32.4/31.8)32.7 (30. 9} 26.8 
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4. Ability to learn typewriting of the students who ranked 
highest and lowest on the voluntary motor ability tests 


The above results are further strengthened by a study of the 
success made in learning typewriting by the individual students 
who ranked farthest above and farthest below their respective 
age norms on the motor ability tests. Theformerwere regularly 
rated superior and very superior in ability to learn typewriting, 
by their teacher. They also made a superior grade in this 
subject throughout the college year. The latter were rated 


“ 


poor” in ability to learn this subject and either failed in the 
course or made a very low mark for the semester as the follow- 
ing record for the three lowest and the four highest cases among 
these 55 students show. 
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Vv. SUMMARY OF FINDINGS AND DISCUSSION OF RESULTS 


The data obtained in this study reveal the following signifi- 
cant facts: 

1. That the world’s champion typists possess an exceptionally 
high degree of voluntary motor control and that this superiority 
holds for each of the eight sets of voluntary muscles tested. 

2. That this same superiority in voluntary motor ability 
is found among the ex-world champion typists and was present 


among all the contestants in the last International Contest 
in almost direct proportion to the skill in typing which each 
displayed. 

3. That there is a greater consistency in voluntary motor 
control among the members of these various contest groups than 
is found among unselected individuals of corresponding ages, 
suggesting that all individuals who do not possess such high 
degrees of voluntary motor control were eliminated in previous 
contests. 

4. That the increased voluntary motor control possessed 
by these expert typists was not developed by practice in typing 
because the group of beginners studying typewriting at Indiana 
University in 1923-1924 possess as much voluntary motor 
control as the experienced typists in the same school. 

5. That those who possess the highest grades of voluntary 
motor control improve more rapidly in learning this art than do 
those possessing the lower grades of voluntary motor ability, 
shown by the fact that they made better grades in the subject 








306 WILLIAM F. BOOK 


and were adjudged by their teacher to be better able to profit 
by the instruction given them and by the work of the course. 

6. That the students in the typewriting classes who ranked 
farthest above their respective age norms in the motor ability 
tests, made A’s and B’s on their year’s work in this subject 
and were judged by their teacher to be superior and very 
superior in ability to learn typewriting, while those who fell 
farthest below their respective age norms on voluntary motor 
ability were rated as very poor in ability to learn this subject 
by their teacher and either failed in the course or made the 
lowest passing marks. 

7. That the present and ex-world champion typists possess 
an unusual amount of voluntary motor control in the forearm, 
shoulders, and left hand and arm. 

We may conclude that the type of voluntary motor control 
called for by the motor ability tests used in these experiments 
is an essential characteristic for attaining the highest levels 
of skill in typing. Also that these tests might be used to select 
subjects for the special schools which seek to develop and train 
speed operators, and by teachers to select learners for this 
subject who would succeed in learning the art, and to reject 
those who would fail to profit by the instruction given. It would 
be easy to establish a critical score that should be possessed by 
everyone who desires to take up stenography and typewriting as 
a life occupation and by those who might attain pre-eminent 
success. 

It also is evident from our results that an unusual amount 
of voluntary motor control in the left hand and arm is needed to 
attain the highest degree of success in typing. ‘This is indicated 
by the fact that such superior control in the left hand and arm is 
present in all individuals that have achieved the greatest success 
in typing and in !earning to typewrite, and by the fact that the 
mean variation for the left hand movements is less for all these 
contestants than it is for the right. This superior control in 
the left hand is probably required because the present arrange- 
ment of the keyboard and the standard method of fingering 
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taught in the schools places a greater load in typing on the left 
hand than on the right." 

The tests should, therefore, prove valuable as an aid to 
giving wiser educational and vocational direction to students who 
expect to make stenography their life occupation, and should 
prove especially valuable to directors of schools for speed opera- 
tors in selecting subjects who can succeed and in checking up on 
the characteristics that are required to further raise the world’s 
record in this type of skill. The first and most necessary step in 
training future champions in this field is to select those who 
possess the characteristics that are required to develop still 
higher levels of skill than any yet attained. At present the 
directors of these schools cannot determine, except by actual 
trial, which of their subjects will be capable of developing the 
higher levels of skill required to surpass the present world 
record for accuracy and speed in typing. The results of our 
experiments clearly show that such information might be pro- 
vided in part, at least, by the application of the motor ability tests 
used in these experiments. It is difficult to estimate the amount 
of waste that might be eliminated if such methods of measure- 
ment were used to select learners for this occupation and art. 

It must, however, not be concluded that a superior degree of 
voluntary motor control is the only necessary characteristic 
that a superior typist must possess. That other characteristics 
are helpful or even necessary is shown by the fact that so many 
of those who rate high on an intelligence test make such eminent 
success in typing and in learning to typewrite. The task of 
typing involves much more than the ability to initiate and 
control certain voluntary movements. Certain psychological 
tunctions involved in the mental control over the sequence of 
the groups of movements that must be made to write the words in 
typing seems to be an important factor in attaining the highest 
success in typing. Such elements in a typist’s skill may perhaps 
be roughly measured by an intelligence test. But whether they 
are or not they must, the writer believes, be reckoned with by 


FE. R. Hokes, The improvement of speed and accuracy in type 
writing. Johns Hopkins Studies in Education, No.7, pp. 20f. 
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those seeking to develop future world champions and by those 
desiring to develop and standardize tests that will determine in 
advance a subject’s true capacity for learning this art. 

The fact that other characteristics are helpful or even 
necessary for attaining the highest levels of achievement in 
learning to typewrite should, however, not be allowed to 
obscure the importance of the results reported above, which show 
that an unusual degree of voluntary motor control is a necessary 
factor for attaining the highest levels of success in typing and in 
learning to typewrite. 





THE IMMEDIATE AND LONG-TIME EFFECTS OF 
CLASSICAL AND POPULAR PHONOGRAPH 
SELECTIONS 


A. R. GILLILAND anp H, T, MOORE 


Northwestern University, Dartmouth College 


An important issue before the American musical public to- 
day is that of classical versus popular music. In the public 
schools, where the phonograph has become a recognized part of 
educational equipment; in the home, where some form of musical 
activity is coming to be the almost invariable rule; and even 
in the concert hall, the battle of classicism and jazz, like that 
of good and evil, is being fought daily. Extreme supporters 
of one tendency or the other tend to range themselves in oppos- 
ing camps, and the fight is waged on the one hand with the moral 
purpose of ridding American culture of an alleged curse of 
degeneracy, and on the other with the cheerful determination 
to make clear the meaning of freedom in a democratic society. 

The moral implications that have been read into this aesthetic 
controversy have produced more heat than light. As longas 
it remains a question of personal prejudice we shall never have a 
clear or a satisfactory solution. It remains for experimental 
psychology to make its contribution toward the solution of the 
problem by an analysis of some of the more important factors, 
and by an impartial statement of any general tendencies which 
are to be attributed to either type of music. Here is a large, 
important, and practically unexplored territory inviting scientific 
psychology to attempt the conquest. 

The experiment here reported was suggested by the commonly 
observed fact that a piece of so-called “jazz’’ music ordinarily 
has a more immediate appeal to a mind that is musically 
undeveloped than does a piece of the sort that would be played 
at a symphony concert. Not only is this true, but experience 
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seems to show that attempts at direct suppression of jazz 
interest are likely to have an abortive result. The unconscious 
trends that operate in favor of street music seem to struggle 
for expression. Supervisors of public school music testify 
that the child who has had pure music artificially forced on him 
will on leaving school at once revert to the cheaper music 
that he has had to suppress. But the testimony of these 
same supervisors is unanimous that while children cannot 
be driven away from cheap music they can be lured away from 
it, if only their interest in good music is developed along natural 
lines. Nothing is deader than a last year’s popular fox-trot, 
and nothing more vitally interesting than a favorite classic for 
one who enjoys good music. 

Our problem was to make a quantitative comparison of certain 
effects of classical and jazz music after the first and twenty- 
fifth hearings. We made use of four phonograph selections. 
The two representing classical music werearecord of Beethoven’s 
Fifth Symphony, First Movement, and one of Tschaikowsky’s 
Sixth Symphony, the “Pathétique,” First Movement. The 
two selections representing popular or jazz music were a 
fox-trot, entitled ‘That’s It—A Fox-Trot,” and a one-step, 
entitled ‘Umbrellas to Mend.”’ Each trial consisted of five 
hearings of each of the four records, and the complete experi- 
ment consisted of five trials, or twenty-five hearings. Thirty- 
five of the 54 subjects who began the experiment were able to be 
present at every trial. 

The effect of the music was recorded in five ways: 

1. A judgment of the enjoyment value of the piece, recorded 
as an estimate on a scale of ten points. 

2. A record of the speed of tapping in a thirty second trial 
before and after the hearing of the music. 

3. Arecord of strength of grip before and after the music. 

4. Arecord of the pulse beat under ordinary conditions and 
during the music. 

5. A photograph showing the facial expression while the 
music was being heard. 

The initial familiarity of the two types of music was practically 
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the same, as only 3 of the subjects remembered ever having heard 
either of the two classical pieces,and only 4 of them felt that 
there was anything familiar about either of the two jazz 
selections. 

The accompanying table gives the complete data for each of 
the 35 subjects for the first and last effects of the four selections. 
The records are tabulated in the order that the pieces were always 
heard, namely, Beethoven, Tschaikowsky, fox-trot, one-step. 
The first four columns following the initials of the subject give 
his records after the first hearing. The last four columns 
give the corresponding records after the twenty-fifth hearing. 
Column 1 gives the enjoyment value of a piece after the first 
hearing; column 5 the enjoyment value after the last hearing. 
Column 2 gives the tapping record immediately after the first 
hearing; column 6 the corresponding record after the last hearing. 
Similarly, columns 3 and 7 give the first and last records of 
strength of grip; and columns 4 and 8 the first and last records 
of the pulse. The photographs following the tables give the 
first and last facial expressions of the subjects for both the classic 
and the jazz music. 

If now we examine the averages of first records at the end of 
the table, we find that Beethoven with 5.88 and Tschaikowsky 
with 5.60 out of a possible ten points have an initial advantage 
in enjoyment value over the fox-trot with 5.00 and the one- 
step with 4.37. The two classical pieces are thus ranked about 
22 per cent higher at the outset by this particular group of 
subjects. By the end of the twenty-fifth hearing this difference 
had risen to 38 per cent, as the Beethoven rating had risen to 
6.09, and the Tschaikowsky rating to 6.94, while the jazz 
ranks had remained practically constant. 

The initial tapping record after hearing Beethoven was 207.3, 
and after Tschaikowsky was 208.7, an average of 208 taps per 
thirty seconds. The average of the two popular pieces was 211 
taps, three more than for the classical music. For the 51 sub- 
jects who began the experiment there was an initial difference 
of 6 taps in favor of the popular music. At the end of twenty- 
five hearings this difference had almost entirely disappeared. 
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TABLE 1 
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TABLE 1—Continued 
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TABLE 1—Continued 
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TABLE 1—Continued 
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TABLE 1—Concluded 
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The records of the strength of grip, indicated in the third and 
seventh columns tell very much the same story as the tapping 
test. At first there is a difference of 1 kgm. or about 2 per cent 
in favor of the effect of jazz on this type of muscular performance. 
The difference was as much as 3.3 per cent for the original 
54 subjects. But the column 7 record shows that twenty-five 
repetitions had eliminated this initial difference, and had even 
left a slight advantage in favor of the classical selections. A 
test of steadiness given with a Bryan tracing board and an 
electric sounder resulted in initial scores of 7.6 and 7.0 for the 
original 54 subjects as they listened to the classical selections. 
The scores of these same subjects were better by 8 per cent when 
the jazz music was playing. As this test could be given only at 
the beginning of the experiment, no data appear under this head 
in the table, but it gave further evidence of a definite initial 
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advantage in motor innervation resulting from the hearing of 
jazz music. Presumably the effect of constant repetition would 
have been to greatly reduce this difference. 

The records in columns 4 and 8 show that the first hearing of a 
jazz selection gives the pulse 2.5 more beats per minute than 
does the first hearing of a classical selection. And this difference, 
curiously enough, seems not to disappear with the repetition of 
the selection. 

The last comparison was that of the effects of the two kinds 
of music on facial expression and bodily posture. Small groups 
of subjects were photographed while listening to each of the 
four selections, and were told to give their attention to the music 
unmindful as far as possible of the fact that they were being 
photographed. The first two photographs show pictures of two 
groups as they listened for the first time to the two classical 
selections. The next two show the same persons listening 
for the first time to the two jazz records. Exact quantitative 
comparison is impossible here, but a close inspection of the 
photographs reveals some interesting contrasts of attitude. 
In listening to the unfamiliar classical music there is distinctly 
more tendency to lower the head, to avert the gaze, and to 
assume a slightly puzzled, uncomprehending expression. There 
is also considerably less tendency toward smiling lines about 
the mouth. A comparison of the last two sets of photographs 
presents quite a different contrast. Again we have two identical 
groups of subjects, but photographed in this case while listening 
for the twenty-fifth time. Note the greater erectness of posture, 
the greater directness of gaze, and other subtler evidences of 
interest are definitely in favor of the classical records. So far 
as the photographic evidence goes it tends to show that familiari- 
zation with classical music produces an attitude favorable to 
the best type of morale, whereas familiarization with jazz makes 
for a listless attitude. Briefly, the question raised by the camera 
in regard to music is whether it is better to go from a condition 
of puzzled strain to one of alert attention or from one of compre- 
hending levity to one of bored listlessness. The question is a 
pointed one as regards phonograph records, for repetition is the 
inevitable rule with everything pertaining to the phonograph. 
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CONCLUSIONS 


The data here presented tend to show that an unselected 
group of college undergraduates inclines to prefer the best clas- 
sical music to the average jazz selection. And this preference in- 
creases rapidly as the two types of selection are repeated again 
and again. Indeed the experiment was seriously endangered 
at one time by repeated threats of a few of the subjects that they 
would break the jazz records if they were to be required to 
listen to them many more times. It is not, however, so evident 
that the twenty-five hearings made the group as a whole love 
jazz less, but rather that it made them love Beethoven and 
Tschaikowsky more. 

Jazz records evidence their peculiar fitness for dancing by the 
greater motor innervation which they occasion, and by the more 
rapid pulse count that accompanies them. They also inspire a 
becoming levity of countenance most favorable to certain types 
of social occasion. But repetition is decidedly more favorable 
to the classical selection, whether we approach the comparison 
from the standpoint of enjoyment, of motor innervation, or of 
facial expression. 

Two educational conclusions seem to be implied by our results. 
The first is that since the strongly marked rhythm of street 
music has such an immediate stimulating value, it is important 
to select as our first music for the child or the musically imma- 
ture pieces that have a strongly marked rhythm, as well as me- 
lodic, harmonic, or structural merit. It is the rhythm that will 
first get the child’s spontaneous attention, and the other musical 
values will gradually unfold themselves to him as he hears the 
selection repeatedly. The second conclusion is that since good 
music apparently tends to develop interest when it is heard 
repeatedly with an unprejudiced mind, it is important not to 
inject any moral controversy into the matter of appreciating 
music. If a boy is faced with a piece of classical music that is 
slightly beyond his comprehension, and told that unless he 
enjoys it there is something wrong with him, he may easily set 
up defense mechanisms against all classical music. But though 
we may find that it does not pay to take a moralizing attitude 
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in the teaching of good music, we should not lose sight of the 
ultimate fact suggested by our photographs, that the apprecia- 
tion of good music does tend to make for improved morale. The 
great seriousness with which the Germans took their group 
music was the occasion of much amused comment during the 
early months of the war; but one can hardly question now 
that music was used to better psychological effect by them than 
by either the French or the British. And the réle of music in 
in time of war has after all much in common with its réle in 
time of peace. Seriousness of mind in crowds is a rare phenom- 
enon without the aid of music, and it is becoming increasingly 
evident that serious crowd purposes are as insistently needed at 
present as they were even in August, 1914. 

The superficial commercial argument from our data might 
perhaps be that it would be of more profit to the manufacturer 
of records to put his main emphasis on the type of selection 
for which the appeal will shortly decline, in the hope that new 
curiosity for other pieces may keep up the most continuous kind 
of demand. Against this stands the consideration that the 
purchaser who has grown fond of a classical selection will 
pay much more for the record that he so strongly desires; and 
the further consideration that the man who has found durable 
pleasures in the field of phonograph music is likely to be more 
curious about exploring the whole field further. The influence 
of fashion in musical tastes is undoubtedly a great factor in 
altering temporarily the enjoyment values of certain kinds of 
pieces, but inasmuch as all fashions are temporary, we may 
fairly assume that the progress of enjoyment as described in a 
laboratory experiment is characteristic of the long-run effects 
on music from decade to decade. We may infer then that the 
manufacturer who expects to develop a steady, regular trade, 
in which he will supply the highest grade of workmanship is 
more justified in selecting classical music for the reason that 
these records will continue to make their appeal, and hence 
will constantly tempt the purchaser to explore new possibilities 
in the field. 





FURTHER STANDARDIZATION OF CONSTRUCTION 
TESTS A AND B 


GLADYS M. LOWE, MYRA E. SHIMBERG anv MIRIAM W. WOOD 
Judge Baker Foundation, Boston, Massachusetts 


The paucity of adequate norms for the Healy-Fernald Con- 
struction Tests A and B stimlated further research and standard- 
ization, resulting in this article. Fifteen hundred ninety-six 
records taken from the files of the Judge Baker Foundation form 
the basis of this study. 

Construction Test A was described by its originators, Dr. 
William Healy and Dr. Grace M. Fernald as follows: “This 
test brings out preception of relationship of form and also the 
individual method of mental procedure for the given task— 
particularly his ability to profit by the experience of repeated 
trials in contradistinction to the peculiar repetition of impossi- 
bilities characteristic of the sub-normal and feeble-minded 
group.” The scoring recommended by Healy and Fernald 
involves four points: (1) time, (inability to solve test at end 
of five minutes being recorded as failure)*, (2) number of moves 
made, (3) number of impossible moves, and (4) repetitions of 
such impossibilities. In their original article, Healy and Fernald 
added that “‘the ability to profit by the experiences of trial 
and success or failure is so important, that for its estimation it 
seemed distinctly worth while adding a somewhat harder task 
of the type of Test III (i.e., Construction Test A). When the 


! Healy, W., and Fernald, G. M., Tests of practical mental classi- 
fication. Psychol. Monograph, vol. XIII, no. 2. Review Pub. Co., 
March 1911, p. 15. 

? Originally the time limit was ten minutes. The present time limit 
five minutes is a modification based on the experience of the Directors 
of the Judge Baker Foundation, 
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performance has been remarkably good in Test III we have 
occasionally felt sure that it was partly due to chance and so 
wished to carry the investigation further on this point.’* A 
more complex test was evolved, namely, Construction Test B. 
This is presented in the same manner as Construction A, and 
the time and the actual placings of each piece are recorded. 

As far as the writers know there have been up to date ten 
attempts at standardization of Construction Test A, and four 
of Construction Test B. The following paragraphs contain a 
short summary and critical analysis of each. 

The study of Dr. Clara Schmitt in 1915 constitutes the first 
real attempt to standardize the tests.‘ She tested approximately 
150 children in the first six grades of a private school. The 
results are expressed mainly in terms of the method the children 
used in solving this test, i.e., planned, trial and error, and chance 
which classification leaves much to the subjective judgment 
of the examiner. We feel that this study was invalidated by 
the utilization of a small; highly selected group, and the presen- 
tation of the results in a form so complicated and obscure as 
to offer no basis for comparison. 

In the same year, Dr. Gertrude Hall standardized the tests 
from the performance of 180 children ranging in age from seven 
to twelve years.° She concludes that Construction A is a test 
for nine-year-olds, since no greater proficiency is attained at 
higher levels; and that Construction B is a test for eleven- 
year-olds for the same reason. It is noteworthy that she 
ignores the average time of successes and regards only the 
percentage of decrease in failure. Moreover, the testing of 
only 30 children at each level presents an insecure basis for 
generalizations. 


* Healy, W., and Fernald, G. M., op. cit., p. 16. 

‘Schmitt, C., Standardization of tests for defective children. 
Psychol. Monograph., vol. XIX, no. 3, Psychol. Review Co., Pennsyl- 
vania, July, 1915, pp. 93-100. 

5 Hall, G., Eleven mental tests standardized. Eugenics and social 


Welfare Bul., no. 5. State Board of Charities, New York, 1915, pp. 
26-41. 
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We need not discuss in detail the study of Construction A 
by Bruckner and King,’ since they regard it as a learning test, 
a use for which it is not intended, as is pointed out by Dr. 
Augusta F. Bronner in an article published a few months later.’ 
She presents norms obtained from testing 437 children of ‘‘ good 
innate ability” from eleven to seventeen years of age. We 
feel that Dr. Bronner’s norms, like those of Dr. Schmitt, do not 
represent the normal performance of the average child. Both 
Dr. Bronner and Dr. Schmitt worked with groups too small 
to warrant reliable conclusions. Furthermore, they used groups 
too highly selected, Dr. Schmitt’s from a social standpoint 
and Dr. Bronner’s from the point of view of mentality. It is 
to be noted that by selecting only those of good innate ability, 
not only the feeble-minded, but also the dull normals are 
eliminated. 

Pintner and Paterson,*® on the other hand, have tipped the 
scale in the opposite direction. They profess to deal with an 
absolutely unselected group and in accordance with this princi- 
ple, have included both the feeble-minded and the superior 
children. Of course, if there were an equal number of each, 
their contention would be sound. However, since their rela- 
tively small group of subjects is recruited entirely from the public 
schools, it is likely that the fifteen- and sixteen-year-olds, at 
least, are feeble-minded. Therefore at these ages the feeble- 
minded would certainly over-balance the superior group. 
Apart from the methods the results themselves donot seem tous 
to warrant their implicit conclusion that this is an age level test. 

Both Kuhlman® and Terman” in their revisions of the Binet 
Simon Scale place Construction A at the ten-year level. It is 


6 Bruckner, L., and King, J., A study of the Fernald Form Board: 
Psychol. Clinic, vol. IX, no. 9, February, 1916, pp. 249-257. 

7 Bronner, A. F., “Construction Test A’’ of the Healy-Fernald Series. 
Psychol Clinic, vol. X, no. 2, April, 1916, pp. 4-44. 

8 Pintner, R., and Paterson, D.G., op. cit., pp. 44-53 and 122-126. 

* Kuhlmann, F., A revision of the Binet-Simon system for measuring 
intelligence of children. Journal of Psycho-Asthenics, Monograph 
Supplements, vol. I, no. 1., September, 1912, pp. 33-44. 

1° Terman, L. M., The Measurement of Intelligence, Houghton 
Mifflin Co., Boston, 1916, pp. 278-280. 
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impossible to evaluate their decision, since they submit none 
of the data from which they drew their conclusions. Moreover, 
they depart from the usual procedure iv altering the time limit 
and using it as a learning test. On the other hand, Knox" 
places the test at the eight-year level, since 50 per cent of his 
eight-year-olds accomplished the task within five minutes. 

Another special study is that of Dr. J. Weidensall,’? who stand- 
ardized the tests for 88 adult delinquent women. In establish- 
ing norms based on the performance of adult subjects alone, 
she clearly intimates that she does not consider Construction 
Tests A and B age-level tests. 

A recent contribution is the study of Dewey, Childs and Ruml.'* 
They used for their subjects Jewish children from the New York 
City public schools. They counted only successes, used a time 
limit of eight minutes, for which they had no precedent, and 
eliminated the feeble-minded without considering the superior. 
They explicitly state that their norms can be used only in 
reference to racial groups and do not apply to the average 
American child. 

The 1596 records used in this study have been gathered over a 
period of six years from children studied irrespective of age, 
race or nationality. While this group contains many cases 
referred for educational and vocational advice, it is true that the 
majority is recruited from the ranks of juvenile delinquents. 
However, we feel that they represent a diverse and heterogene- 
ous group, and not the ordinary court offender. This is largely 
due to the fact that in Boston, children are apprehended for 
very slight offenses and that they come from all social strata. 
Desiring norms applicable to the children of the average com- 
munity, we eliminated 162 superior and 158 definitely feeble- 


1! Knox, H., A scale based on the work at Ellis Island, for estimating 
mental defect. Jour. of Amer. Med. Assoc., vol. LXII, March 7, 1914, 
pp. 741-747. 

12 Weidensall, J. W., The Mentality of the Criminal Woman, Warwick 
and York, Baltimore, 1916, pp. 214-221. 

18 Dewey, E., Childs, E., and Ruml, B., Methods and Results of 
Testing School Children, E. P. Dutton & Co., New York, 1920. 
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minded. The decision in each case was based on the I.Q. ob- 
tained from the Stanford Revision of the Binet Simon scale, i.e., 
in accordance with the Terman classification, we eliminated as 
feeble-minded those with I.Q’s below 70, as superior those with 
1.Q’s 110 and above. In order to insure, further, a representa- 
tive performance all failures were included. In all of the cases 
we present, the original instructions have been followed with the 
exception of the substitution of a five-minute time limit. 

From the following tables it can be seen that the ages range 
from nine through seventeen. Only at the nine-year level are 
the numbers too small to be considered wholly reliable. Dis- 
tributions are given in terms of both time and moves. 

In opposition to some earlier investigators we are forced 
to conclude that neither Construction A nor Construction B, 
is an age level test. A mere glance at the tables confirms 
this point. In no case is the change in the median from age to 
age sufficient to justify the assumption that it is an age-level 
test. 

In several instances, the difference in the time scores from 
year to year is not more than three or four seconds. While 
others have felt this sufficient to differentiate performances 
according to age, we believe it altogether too slight to warrant 
such a conclusion. For example, is it reasonable that 44 seconds 
should represent the median performance of a thirteen-year 
child and 40 seconds that of a fourteen-year old on Construction 
A? (see table 2). Of course, it is true that this same table 
shows a decrease of 18 seconds between the eleven-and twelve- 
year medians. However, in view of the former example, con- 
firmed by many other instances, we feel that this change is 
an unreliable indication of year to year difference in ability. 
In noting the medians on Construction B (see tables 3 and 4), 
it is evident that here also the decrease in moves and seconds is 
neither uniform nor consistent. The results on this test are 
even more irregular. For instance, it may be noted that from 
eleven to seventeen the 75 percentiles for moves fall only 2 
moves. The 90 and 10 percentiles were also obtained in the 
effort to ascertain whether in the upper and lower ranges the age 
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performances were more significant. The differences were 
practically negligible. In the 90 percentiles on Constructon B 
there is an irregular increase and decrease in time from eleven 
through seventeen years. For moves there is a decrease of 
only 1. Atall ages, the 10 percentiles failed to complete the test. 

In view of these findings, we can only conclude that Con- 
struction A and B test special abilities. We can find no basis 
for setting forth norms for average performances from year to 
year. Somewhat contrary to subjective impressions, the girls 
do as well asthe boys. There is, therefore, no basis for differen- 
tiation in terms of sex. 

So far, we have dealt with the results only from a negative 
aspect. Positively, there is a definite, wide range within the 
limits of which the performance of the normal child must fall. 
It may be seen from the tables, that the median performance 
on Construction A is from 8 to 25 moves and /8 to 94 seconds. 
Again, the median performance on Construction B is from 17 
to 33 moves, and 80 to 225 seconds. Performances below 
this are decidedly poor, and above this, decidedly good. Here, 
as in any other test, whether age-level or not, the older children 
should approximate the higher levels of attainment. 
Whereas the performances, as illustrated above, do not show a 
steady improvement from nine to seventeen years, still there 
is certainly an accretion of ability at the higher levels. This 
is clearly shown in our distribution tables. Thus we are able to 
gauge, more or less accurately, average performances. 

It is interesting to note that Dr. Bronner at a much earlier 
date and on the basis of much smaller numbers, arrived at the 
conclusions which we now feel are entirely justified. In the 
words of her final paragraph: 


From the above, it would seem clear that ‘‘Construection—<A”’ is not 
a good test for determining general intelligence or for placement at some 
specific age-level. Rather, it affords an opportunity of testing the sub- 
ject’s ability to solve a particular kind of problem, namely, one that 
involves perception of relationship of form. It enables one to know the 
subject’s reactions in a particular kind of situation, to find the method 
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used in a solution, and the ability to profit by the experience of repeated 
trials. This it does as well for older as for younger subjects.'* 


Our own study seems to warrant the following conclusions: 

1. Construction Tests A and B cannot be considered as age- 
level tests. 

2. The test results cannot be differentiated on the basis of 
sex. 

3. Construction Tests A and B are best considered as tests 
of special abilities. 

4. There is a wide range within which it is safe to assume the 
performance of the average child should fall, the older children 
tending to approximate the higher level. 

5. By comparison with this range, very superior and inferior 
performances can be readily detected. 


44 Bronner, A. F., op cit., p. 44. 











AN EXPERIMENT IN THE VALIDITY OF JUDGING 
HUMAN ABILITY 


A. J. SNOW 


Northwestern University 
INTRODUCTION 


Despite the fact that it is all-important to evaluate other 
people, most of our every-day judgments are unconsciously 
arrived at. Nevertheless, a large number of experiments 
and many articles have demonstrated that the rating of char- 
acter or aptitude, if it is to be of significance, must be done 
under controlled conditions.: That these conditions are not, 
at the present, available in our social and industr'! institutions 
has led to the formulation of objective tests—u rating scale, 
and mental and trade tests—which when perfected may yield 
with some accuracy the desired information.2 These two 
attempts are promising—especially the latter one. 


' Hollingworth, Judging Human Character, 1922; Starch, Relia- 
bility of grading work in mathematics, School Review, vol. 21, pp. 
254-259; Rugg, Is the rating of human character practicable? Journal 
of Educational Psychology, November and December, 1921, February, 
1922; Miner, Evaluation of a method of finely graduated estimate of 
abilities, Journal of Applied Psychology, June, 1917, pp. 123-133; 
Paterson, Methods of rating human qualities, in Psychology in Busi- 
ness, The Annals of the American Academy of Political and Social 
Science, November, 1923, pp. 81-93; Thorndike, A constant error in 
psychological rating, Journal of Applied Psychology, December, 1920, 
pp. 25-29; Kingsbury, Analyzing ratings and training raters, Journal 
of Personnel Research, December, 1922, January, 1923, pp. 377-383. 

*See the following: Chapman, Trade Tests; Link, Employment 
Psychology; Kingsbury and Kornhauser, Psychological Tests in Busi- 
ness; Scott and Hayes, Science in Working with Men, Chapters 3 to 6; 
Scott and Clothier, Personnel Management, Chapters 14, 15, and 16, 
Watts, An Introduction to the Psychological Problems of Industry, 
Chapter 4, 
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Many psychologists believe that the current method of 
interview is unsatisfactory. To prove or disprove adequately 
such belief it would seem to be necessary to conduct such an 
experimental test as is described below under controlled con- 
ditions and to a reasonable degree of completion. 


Six district managers of one company were called together and in- 
structed to select the best men from 36 individuals, to rank them in or- 
der of superiority. These managers’ standards were identical, their 
industrial environment was the same. Each of them admitted he was 
a good judge of men, Yet the inconsistencies were striking. 

Excellent agreement was reached on applicant IV. But Applicant 
I, on the other hand, was ranked all the way from 1.5 to 11, Applicant 
V was ranked from 3 to 28, Applicant VI from 1 to 15, Applicant XIII 
from 3 to 23, and so forth. If any one of these managers judged these 
36 applicants well, then 5 of them judged poorly. Yet all were ‘‘good 
judges of men.”’ 

As a matter of fact, the skilled employment man probably is no 
better judge of men than the average foreman or department head. 
The difference between him and the foreman is that he recognizes 
his limitations in this respect. (In Scott & Clothier, Personnel Man- 
agement, A. W. Shaw, 1923, p. 26. See p. 27 for table.) 


The following experiment was undertaken to supply the 
necessary empirical data as to our ability to judge by personal 
interview, although it should be noted to begin with that it 
is only suggestive and not conclusive. 

For this lack of conclusiveness there are these reasons: 
first, the number of subjects is too small and the probability of 
a chance agreement of judges too great; second, the experi- 
ment deals only with the attempt to judge by interview in 
a highly specialized field. In order to have a valid universal 
conclusion, a number of similar experiments—though the num- 
ber need not be large—would have to be conducted in various 
representative fields of human endeavor. We must have 
“fair samples.” Third the subjects used in this experiment 


were too heterogeneous and therefore it was easier for judgments 
to agree. Fourth, every scientific experiment must be veri- 
fied more than once by independent workers before the con- 
clusions may be accepted as true. 








VALIDITY OF JUDGING HUMAN ABILITY 


PURPOSE 


As stated above, the object of this experiment was to deter- 
mine the relative agreement between judgments derived from 
the interview and the history blank in judging character and 
aptitude by a number of “commercially competent” judges. 


METHOD 


The Packard Motor Car Company of Chicago requested 
Prof. D. T. Howard and myself to help them select four or 
more competent salesmen of motor trucks. A _ large-size 
“Want Ad” was placed in the Chicago newspapers, in re- 
sponse to which a great number of automobile salesmen replied. 
Out of this large group, the “‘obviously unsuitable’’ applicants 
on the basis of their letters were eliminated, while the re- 
mainder—twelve in all—were asked to fill out the usual familiar 
“employment form” of the Packard Motor Car Company 
and to appear at Northwestern University for special examina- 
tion and interview. 

The twelve applicants selected were a heterogeneous group: 
their ages ranged from twenty-nine to forty-six; their salaries 
varied from $3000 to $7000; their years of business experience 
extended from four to twenty-six years; their educations ranged 
from eight years in grammar school to three years in college; 
some were of American native stock, while others were of 
Norwegian, Swedish, and German extraction. 

To this selected group the Scott Mental Alertness tests were 
given as well as a number of tests designed for the selection 
of salesmen by the Carnegie Institute of Technology. These 
were given, not because of their intrinsic value, but because of 
the opportunity that they offered for further study. 

After the tests were taken the group was interviewed in- 
dividually by seven judges. The judges were carefully se- 
lected to represent the “highest” caliber of sales managers 
in Chicago. Three judges (A, B and C) were sales managers 
of automobile truck departments, representing three different 
companies.’ One judge (D) was the president and general 
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sales manager, while another (E) was vice-president and former 
general sales manager of two high-priced passenger-car auto- 
mobile companies. The sixth judge (F) was the general sales 
manager of a national steel company. The last one (G) 
was a teacher of psychology. 


TABLE 3 


Correlation and average difference between judges 





JUDGES p A.D.||  sup@Es 








B-D_ _‘/|+0.61 C-G 
B-E +0.44| 2. D-E 
B-F +0.32| 3.7) D-F 
B-G +0.57| 2.2/| D-G 
C-D /+0.22/ 3.5/| E-F 
C-E —0.95| 4.4) E-G 
C-F F-G 














TABLE 4 


Correlation and average difference of each judge with the consensus of the 
other judges, and the average difference of each judge with every one 
of the other judges 
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To each judge a private office was assigned which he was 
told to utilize as he pleased. He was advised to conduct the 
interview as if he were in his own office. Each judge was also 
instructed to make out a list of candidates arranged in what 
seemed to him their order of desirability with reference to their 
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fitness to make good salesmen of the Packard motor truck 
in the Chicago territory. 

The applicants were permitted to enter one at a time for a 
personal interview with each of the judges. In order to exclude 
the possibility of the ratings being influenced by the order 
of interviews, each applicant was assigned the order of his 
interview by a carefully worked out chronological system with 
respect to all of the judges. The range of time for individual 
interviews varied from five to twenty minutes. 


CONCLUSIONS 


1. There are the following three alternative explanations 
of the fair agreement between the rating of the judges as to 
who were the two best and two worst candidates: First, the 
applicants presented a very heterogeneous group as to educa- 
tion, selling experience, and age, even though all were of success- 
ful selling experience.’ Second, this fair agreement may have 
been due to chance.‘ Thethird possibility is that the agreement 


3 Of the two men selected for the first two places one had the best 
service record, which information was at that time available to the 
judges; he worked for one firm from 1901 to 1920 and for another since 
that time; the other man possessed an exceptional record of money 
earned on commission basis. Of the two men selected for the last 
two places, one was of considerably older age than the rest of the can- 
didates—46; the other man’s record showed that he had changed posi- 
tions nine times between the years 1908 and 1922. This fair agreement 
of the judges might well therefore have been based upon the fact that 
the judges in common—not formally but unconsciously—agree upon 
qualities which may be merely superficial signs—age, past record, etc. 
—as of primary significance. 

‘That the agreement between the judges might have been largely 
due to chance is indicated by the large range of correlation (+0.01 to 
+0.72) between each judge and the consensus of the other six judges. 
While the correlation between the seven judges is even more repre- 
sentative of a typical chance ‘‘spread,’’ it varies from (—0.98 to +0.73), 
tending, however, more towards plus correlations, the median being 
+0.32. 

The probabilities are rather great for a chance agreement, especially 
when the group is so small and the possibility of variation so limited. 
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of the judges as regards the two best and two worst candidates 
is indicative of the ability of such judges really to distinguish 
the best and worst applicants. 

2. While there was a fair agreement between the judges as 
to the best and worst applicants, there existed on the other 
hand, a great difference of opinion as to the remaining places, 
which, of course, is what one would expect to find. In fact the 
median difference of position as determined by the votes of 
the judges was 3.11. In other words, out of twelve possible 
places the reliability of the rank so assigned to any of the can- 
didates varied over three places each way from the rank deter- 
mined by the consensus of opinion, or half of the possible range. 
Therefore, even though the median correlation between each 
judge and the consensus of the other six judges was +0.47, this 
apparently high agreement is not a real indicator of the prac- 
tical profit to be derived from the ranking of men by independent 
judges. 

3. The correlation between the ranking in tests and the con- 
sensus of the votes of the judges was +0.12, a correlation the 
lowness of which is of interest. The dominating factor in 
these experimental tests was mental alertness, and in so far 
as mental alertness may manifest itself in neatness of dress and 
bearing, and thus become an important factor in influenc- 
ing the judges, one would expect a larger agreement between 
measurable alertness and the opinion of the judges. The rea- 
son for this discrepancy was probably due to the fact that 
one applicant, who was older than the rest, was chosen for 
eleventh place by the judges because of his advanced age, where- 
as in the test he ranked third. If we should eliminate from the 
group this one applicant, then the correlation between the tests 





The probabilities are i)? that all judges would agree upon the one 
who should be rated as the best man; while an are the probabilities 


if any one man be designated for that place; aye are the probabilities 
that the judges would agree with respect to every individual judged, 
and (zy' that they would agree even if the ranks for the twelve ap- 
plicants were arbitrarily designated beforehand. 
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and the consensus of the votes becomes +0.41. If we should 
take this higher correlation, then it appears from the correlation 
and the objective alertness tests that mental alertness as mani- 
fested in the dress and behavior of the applicant was a major 
determining factor in guiding the opinions of the judges. How- 
ever, it should be noted that mental alertness may not in 
reality be a primary factor in sales ability. 

4. One of the judges was not a business man. Neverthe- 
less, his judgments show the same statistical characteristics 
as the judgments of all the other judges. One often hears 
that only sales managers in their respective fields are competent 
to judge. The experiment points, however, to the fact that 
the experience of the individual judge—business or otherwise— 
is of no significance. Any intelligent individual is just as good— 
or as poor—a judge by interview of potential sales ability as 
any other man. 








CERTAIN ASPECTS OF THE SEX LIFE OF THE 
ADOLESCENT GIRL 


GERALDINE FRANCES SMITH 


Purdue University 


This investigation was made for the purpose of obtaining 
reliable information about the sex life of the adolescent girl. 
It seemed inexpedient and inadvisable to work out the investiga- 
tion with the high school girl herself, because, due to her in- 
experience she is likely to fail in attempting introspection and 
also react unfavorably to the intimate questions which must be 
asked. It seemed impracticable to use the questionnaire with 
the married woman for in going over her reminiscences she is 
more likely, due to new interests and attitudes, to prepare her 
replies through memories which have become colored. The 
most reliable responses may be obtained from the college girl, 
since she has already made some, more or less definite, introspec- 
tion of her many experiences and is not so far removed from her 
adolescent life as to color her recall. 

The questionnaire used was not as complete as is desirable, 
but numerous difficulties prevented a more detailed form being 
employed. Among these are: 

1. That girls are reluctant to answer questions dealing with 
personal experience. 

2. That the working with questionnaires is a novelty to this 
group. 

3. That they lack the experience necessary to see the value to 
future womanhood of such a study. 

4. That there is a popular sentiment against such an under- 
taking; and various other minor difficulties. 

In order to insure truth in the answers to the questions, a 
representative senior girl was selected from each house where 
girls lived. She gave a blank to each girl, instructing her not to 
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place her name on it or the name of the house; to answer care- 
fully and truthfully, or make no attempt to answer the ques- 
tions; and then, to place the answered blank in an envelope, 
seal it, and return to the girl from whom it had been received. 
In this way the identity of the respondent would be concealed. 

From about 300 blanks given out, returns were received from 
177 girls. However, 6 of these had been filled by those who 
failed to understand the significance of the study. Con- 
sequently, these were discarded. 

The questions submitted with a summary of the replies to 
each are as follows: 


1. At what age were you first interested in “going out’’ with boys? 

a. The range was from ten years to eighteen years. 

b. The median age was fourteen years—26 per cent of the cases 
clustering at this point. The distribution was very scattered 
over the range of ten to eighteen years. 

c. Four had never been interested in boys. 

. At what age did your parents first give permission for you to “‘keep 
company’’? 

a. The range was from twelve years to twenty-three years. 

b. The median age was sixteen years—35 per cent had permission 
at this age. 

c. Thirty-seven per cent were given permission before sixteen 
years. 

d. Eleven girls had never received permission. 

3. Have you ever indulged in “‘spooning”’ or “‘petting’’? 

a. Ninety-two per cent or 159 girls had indulged. 

b. Eight per cent had never indulged. 

4. How old were you when you first “‘spooned’’? 

a. The range was from twelve years to twenty-five years—however, 
only 1 case at each extreme. 

b. The median age was between the ages of sixteen and seventeen 
years. 

c. With the exception of 12 girls, no one had ever “‘petted’”’ until 
after the parents’ permission to “keep company” had been 
given. 

5. What actuated you in “‘spooning’’? (Some blanks had as many as 
three reasons checked, which gives a sum total of percentages 
much higher than 100.) 


to 
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5 » 5) a So ee re : 

. Lack of courage to resist................. 

. Desire to please the man............... 

. Fear of being unpopular... 

. Desire to repay for money spent on good time given 
(There was only 1 girl who gave an affirmative answer) 

the suggestion come from the movies? From modern litera- 

ture? 

Approximately 15 per cent gave affirmative answers to both of these 
questions, but these agencies seem to have had less influence 
than has been popularly supposed to be true. Other sources 
of suggestion named were ‘‘modern songs,’’ “‘inspiration,”’ 
“‘to pay a bet.”’ 


INFERENCES 


In studying these results I do not believe they represent a 
group of abnormal girls, but rather they are the truthful answers 
to direct personal questions. Four cases seemed to indicate 
neurotic individuals. This is a small number in comparison 
with the whole group, approximately, one to every hundred girls. 








STATISTICAL NOTE ON WORK IN EMOTION 


HELEN GENEVIEVE JEFFERSON 


University of California 


In reviewing the literature of the quantitative emotional 
work one frequently finds interesting work which is marred by 
very inadequate and even faulty statistical treatment of the data. 
This may cause invalid conclusions to be drawn from the data. 
The article discussed below is an example of this, and since it 
has been quoted several times it seemed advisable to show that 
a statistical analysis of the data does not uphold the conclusions 
drawn by the author. 

Miss Mary D. Waller published in Lancet in 1918 an article 
entitled “The emotive response of a class of 73 students in med- 
icine measured in correlation with the result of a written exam- 
ination.” These 73 students were ranked according to the 
results of a one hour test in physics. Galvanometric records 
were obtained from these students in response to the following 
stimuli: a sharp unexpected bang, threat to burn knuckles of 
the left hand, actual burn, threat of smell, voluntary inhaling 
of smelling salts, a series of questions, and a second unex- 
pected bang. 

From the data which she thus obtained Miss Waller concludes, 
“An analysis of the data brings out a correlation between the 
electrical quantities measured and the percentage number of 
examination marks.”’ She bases her conclusions on the following 
data. By dividing the group into half according to their 
rank in the physics test she finds that the group of students who 
did best in physics also have on the average a larger galvano- 
metric response. The differences are in most cases small and 
not significant. Due to the fact that Miss Waller graphs the 
average with a connecting line she gives an erroneous impression 
of these differences. To determine whether the differences were 
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due to chance I found oe difference. Miss Waller has not used 
the mean for her “average.” It is rather difficult to determine 
just what her averages are but they seem nearer the median. 
Since the mean would have been the best measure to use, because 
the P.E. of the mean is less than the P.E. of the median in 
data distributed as these data are, the mean is given in table 1 
rather than Miss Waller’s averages. 

These differences are not significant, with the possible ex- 
ception of the threats. This is shown by the last column which 
gives the number of times the second or less intelligent group 
would have a bigger emotive response if measured ten thousand 
times. 

However, a better way to determine whether there is any 
relation between two factors quantitatively measured for the 
same group of individuals is to calculate the coefficient of 
correlation. In order to have the correlations positive, when 
there was relationship between marks and electrical responses, 
the ranks in the physics test which are from high to low in the 
paper were reversed and the correlations given in table 2 were 
found. 

Since these correlations are consistently low we may conclude 
that the amount of the galvanometric deflection and the rank 
in the physics test are not correlated. 

Since rank differences between individuals in the physics 
test are not equal, a still better treatment of the data would have 
been to have correlated the examination marks and the gal- 
vanometric response to avoid the fallacy of ranking; but since 
these were not available I used the ranks and the amounts of 
deflection with the Franzen crude score formula for correlation 
which is derived from the Pearson formula. It would also have 
been instructive to know the reliability of the examination 
marks. 

By the same formula the inter-correlations in table 3 of the 
responses to the various stimuli were found to give an index of 
the reliability of the psycho-galvanic reflex. 

That these correlations are only moderately high due to the 
fact that the stimuli are not identical is indicated by the fact 
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TABLE 1 
NUM- 
M, oM My | °M,, |PUFE® saven- ovr or 
y 1 | ENCE | eNcE ss 
TIVE 
BO 2. bis an dawns tne cn 12.17 | 1.61 |10.27 | 1.35 | 1.90 | 2.10 | 1,829 
Threat to burn........| 9.17 | 1.02 | 6.90 | 0.72 | 2.27 | 1.25 347 
Burn.................| 5.69 | 0.70 | 5.02 | 0.59 | 0.67 | 0.92 | 2,332 
Threat of smell....... 5.83 | 0.66 | 4.26 | 0.69 | 1.55 | 0.95 514 
a 7.25 | 0.83 | 6.86 | 1.28 | 0.39 | 1.53 | 3,995 
Ere Penne | 5.68 | 0.75 | 4.59 | 0.86 | 1.09 | 1.14 | 1,695 
Second bang........... 10.65 | 1.06 |10.15 | 1.06 | 0.50 | 1.50 | 3,604 
TABLE 2 
r 
eek ss nc ns ws cn cn eiaks oombebeseta 0.176 
SE EE EE WD EE. oc cas ccvcseucnvacecscesess 0.127 
IE ods Shee coc rice k occ heer etek Cee ee oe Pea 0.021 
pg er ey rer ee ee 0.087 
ee i iis 6. is ais Bais hiv avis vaste isa se vcncudrie 0.004 
i I, Ad ili hn cnendhnewdnen ves > Kaaeeeane 0.007 
I I i a i le a 0.024 
TABLE 3 
r 
Be GED GO WIN ns a ca Pesce cccccveccccuccccdeue 0.500 
ae a, ee, eee ee ee Tee Pe 0.442 
ey Se Sei WE Mi iia. isc cic ck sseic i cicnsetedsccves 0. 487 
EE Ee a ae ee ee ee ee 0.399 
ES EES EELEEESE TOPO 0.421 
TRE OP PIER ITI MIR cs os sinc Sans ccnncnecscccesercs 0.474 
Threat to burn with threat of smell..................... 0.564 
ROR AS DEO WH BH oe sk ROH i ees 0.372 
Threat to burn with question. .................ccceceees 0.394 
Re NE ME IN i yn ne, ceilw' na eeawniedinanie® 0.572 
EEE RE SDE TLE ee Ce aes pe Se 0.535 
bss sean nihasnes cane pee sedes kman the 0.532 
Ete en OD IIL. so wc cctcoc ccc dwibbcdoecncts 0.763 
Threat of smell with question......................4.4 0. 698 
See ey NN Ss a. ESA we Le div ebedien’ ws 0.719 
First bang with second bang. ......................0005 0.811 
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that where identical stimuli were used (first bang with second 
bang) there is a higher correlation. 

Miss Waller has expressed these reflexes in percentage of the 
original resistance. Since we do not know the absolute zero 
of the psycho-galvanic reflexes, which may be different for differ- 
ent individuals, percentages should not be used. W. W. Smith 
in his article entitled “‘A note on the galvanic reflex” offers a 
better method of correcting for individual differences in initial 
resistance of the skin. 

Since inadequate and faulty treatment of data can mislead 
one in interpreting the results of experiments, a thorough statisti- 
cal an:.iy+is of the results is essential in the study of quantitative 
emotional work as in other fields. 

I am indebted to Dr. Raymond Franzen for helpful advice 
in the preparation of this article. 
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NOTES ON THE THEORY OF SAMPLING AND APPLI- 
CATIONS IN ESTIMATES OF RELIABILITY AND 
CAUSAL INDEPENDENCE IN STATISTICAL SERIES 


HERBERT A. STURGES 


Cornell University 
SAMPLING 


When a statistical result is based on observations of all the 
members of a class there is no question of its reliability. But if, 
instead of observing all, we take a part of the class, the question 
of reliability arises. Thus, out of many millions of a species 
we might observe 36 individuals in two organs or performances, 
obtaining a coefficient of correlation of 0.20. The series of 
measurements are primary statistical series. Now suppose 
that 100 such sets of observations were made, giving a series of 
correlation coefficients. This series would be an empirical 
secondary series, made up of results from the several primary 
series. 

In practice the properties of such a secondary series are 
estimated from a single primary series. The graph of a 
secondary series is, at least approximately, a Gaussian fre- 
quency curve, and is called a curve of sampling. The standard 
deviation of the frequency curve of sampling, given by the 
appropriate formula in each kind of problem, is called the 
standard fluctuation of sampling of the statistical determina- 
tion. 

The “‘true’”’ value of the statistical result for the whole class, 
supposedly ascertainable by observation, may be regarded as a 
force which draws the result of the single sample series towards 
itself. This force is approximately measured by the observed 
statistical result. The opposing, scattering tendency is the 
354 
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chance variability of the sample series. If several samples were 
actually observed their results would play around the true 
value, showing the effect of chance. The standard fluctuation 
of sampling of the statistical result is an approximate measure 
of this scattering tendency. Or, more accurately expressed, 
the ratio of these two values is a measure of the relative magni- 
tude of the two “forces.” 


RELIABILITY 


If a statistical result is represented by R, and its standard 
fluctuation of sampling by F, the relative strength of the 
centering and scattering tendencies is some function of the 
ratio R/F. For example, the standard fluctuation of sampling 
of the correlation coefficient mentioned in the first paragraph, 
obtained by Pearson’s formula, is 0.16, and the ratio of the 
coefficient, 0.20, to its standard fluctuation of sampling is 1.25. 
Two ways of using this to estimate the reliability of the result 
obtained are the area method and the ordinate method. The 
area method considers the particular ratio as a point of division 
between two intervals, and compares the probability of the 
true value being in one interval with the probability of its being 
in the other. By the area method the answer in the above 
problem is that the odds are 3.8 that the true coefficient of 
correlation is between 0 and 0.20, to 1 that it is negative.' 

In the ordinate method a comparison is made between the 
probability that the particular result is the true value and the 
probability that zero is the true value. The probability of 
zero being the true value is thus employed as a standard in all 
estimates of reliability by this method, and the particular value 
of the statistical result is used, apart from all ranges of value. 
In the above problem the ordinate method can be used to obtain 


1 Among many examples of the use of the area method see: 

Thorndike, E. L., Theory of Mental and Social Measurements, p. 137. 

Yule, G. U., Theory of Statistics, p. 311. 

Davenport, C. B., Statistical Methods, p. 14. 

Cauber, E., Wahrscheinlichkeitsrechnung, vol. I, p. 273 (p. 232 in 
the one volume edition), 
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an index of reliability of 0.08 for the observed coefficient of 
correlation. This index of reliability is computed as follows: 
If y is the ordinate, corresponding to an abscissa of the curve of 
sampling 1.25 times the standard ‘ductuation of sampling, it 
represents the probability that zero is the true value of the 
coefficient. Then if y, is the modal ordinate of the curve of 
sampling, it represents the probability tha: the observed value 
is the true one. Then the index of reliability is given by 
retantt 
Yo 
This index of reliability varies from —1 for unreliable results, 
through 0 as a neutral point, to --1 for reliable results. 


CAUSALITY® 


It is often desirable to test the causal homogeneity or hetero- 
geneity of two statistical series. Either the area or the ordinate 
method may be used, and the estimate of homogeneity or 
heterogeneity may be expressed in a variety of ways. For 
instance, an index may be made which will vary from minus 
one for perfect heterogeneity, or causal independence in at 
least one condition, to plus one for perfect causal homogeneity. 
If D is the difference between the statistical results of the two 
series, and F its standard fluctuation of sampling, there is a 
certain ordinate y of the curve of sampling of D, corresponding 
to the ratio D/F. Using the ratio of this ordinate to the modal 
ordinate of the curve of sampling, yo, the index of homogeneity- 
heterogeneity is given by 


H=2"-1 
Yo 


For other needs and conditions other indices may be devised. 


2 A table of values of y/y is given in Davenport, op. cit., p. 118. 

* For a discussion of this problem from a different angle see Boring, 
E. J., On the computation of the probable correctness of Differences. 
Amer. Jour. Psychol., July, 1917, vol. XXVIII, pp. 454-459. I am 
greatly indebted to Professor Boring for his kindness in reading my 
manuscripts, and for his friendly and constructive criticism. 





A TIP ON MANAGING PEOPLE 


JAY REAM 


Mutual Benefit Life Insurance Company, Newark, New Jersey 


“TI entered this office as a clerk fifteen years ago. Today 
I am still a clerk. I feel sure my work is satisfactory because 
I am never called down. But if there is something wrong 
with me, I want to know what it is; because i want to get 
ahead.” 

How many times this plea for advancement is inade in every 
large office! 

In this particular case, the boss was quite sympathetic and 
willing to give the unfortunate man a chance. When asked 
to make a suggestion the clerk was ready. 

“T should like to be made a Section Head responsible for 
getting ready the figures on which the weekly reports are based. 
I would need three clerks as assistants who would be under my 
authority.” 

But in assigning clerks to the new section trouble began. 
The ambitious clerk protested: “Oh, I could not use Miss B.” 

“Why? Is she not capable?” 

“Yes, she is capable, but she is so stubborn. If I point out a 
mistake she has made, she always gets sore. And too, I would 
rather have someone else than Miss C. She does not think this 
recording amounts to much. She would rather do checking.” 

The chief’s answer was, ‘“The reason for your lack of advance- 
ment is quite clear to me now. The trouble is with you. If 
you ever hope to be an executive of any kind, you will have to 
learn the trick of stimulating other people and getting them to 
do willingly the work you assign.” 

Is this ability to manage people just a knack which some 
people have and others have not, or is it based on psychological 
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principles which can be studied and learned? The vice presi- 
dent of a large corporation stated recently that this trait is 
rarer and more valuable than technical training. 

The writer believes that executive ability will some day be 
fully analyzed. Present psychological work is preparing the 
way for the achievement of this goal. Human actions are now 
classified as expressions of fundamental tendencies. Tests 
make it possible to predict what applicants will be able to 
accomplish. The next step will give us principles of motivating 
people. How may we get them to do willingly what we would 
like to have done? This question can be partially answered by 
studying the applications of a not unknown principle. It is 
this: 


HUMAN NATURE CRAVES RECOGNITION 


All of us want recognition. Usually, however, prominence 
in one or two lines suffices us. Babe Ruth loses no sleep if 
others beat him at golf. Thomas Edison is not particularly 
disturbed if John Jones can excel him in book-keeping. There 
are, of course, gluttons for fame, just as there are gluttons for 
other things. But as a rule people are satisfied if they are 
recognized in relatively few lines of endeavor. Whiting Wil- 
liams reports that even a laborer tries to “break through” in 
some way. If there is no chance of getting ahead in his work, 
he may become notorious as a “‘cusser.”” Another may gain 
the reputation of being a “devil with the women.” In more 
polite circles the man who fails to achieve in business may be 
very active and prominent in church work, but all of us wish 
to amount to something along some line. 

Illustrations of this craving for recognition appear at every 
turn. It is well known, but nevertheless amazing, that sales- 
men of mature years with large incomes assured, struggle with 
their fellows for positions of honor. Strange as it may seem, 
the same type of recognition which works in the kindergarten 
works also with grown men. 

The weakness of many executives is their inability to sub- 
ordinate self and give “the boys” the glory. The executive 
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who will pat his men on the back and brag about them to other 
people may be lazy and unsystematic, but men will work for 
him gladly. 

If you stop a man on the street and ask him for a stamp or a 
match even, he may show a trace of irritation, but if you ask 
him for information which he feels competent to give, he will 
expand with pleasure in telling it. 

How can one make use of the craving for recognition in the 
problems of every day business? Let us suppose an unusually 
trying situation. A newcomer has been made head of a depart- 
ment in which the former head has been demoted but remains 
in the department. Nine times out of ten such a situation 
would mean war. But the newcomer instead of over-riding his 
predecessor goes to him for advice with an appeal somewhat as 
follows: “There is a great deal here which I do not know, and 
I shall have to come to you frequently for your opinion. I hope 
that you will not hesitate to make suggestions freely and as far 
as this section of the department is concerned I should like to 
have you take charge, reporting to me only at regular intervals.” 

The bitterest enemy is likely to succumb to such tactics. 
He not infrequently becomes an ardent supporter. 

If a new idea is to be inaugurated it ofttimes pays to go to the 
opposition and ask for advice, explaining the difficulties of the 
present situation. If the gentleman who is likely to be opposed 
can be induced to make several suggestions, it may happen 
that one of them bears a faint resemblance to the idea proposed. 
In that case the tactful promoter immediately seizes upon this 
suggestion and exclaims, “There is an idea. I will study that 
over and see what I can make of it.” Later he brings forth 
his original proposal giving the gentleman of the opposition 
credit for originating the idea. 

It is common knowledge that all of us, even young babies, 
resist force exerted upon us. Forced movements tend to be- 
little us. Many a clever salesman has addressed his remarks 
to a third party whom he has no intention of selling, while 
Number Two, the real prospect, “listens in.”” When thus off 


his guard he accepts much more readily the idea presented 
and he buys. 
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A man who is very successful in getting endorsement of 
new ideas in committee sessions describes his method as 
follows: “I never come out strongly in opposition to a proposal 
immediately after it is presented. To do so is merely to draw 
the lines of battle and forget diplomacy. Instead I make every 
effort to forestall immediate action by asking for information, 
suggesting that the matter be looked into more thoroughly or 
possibly referred to a committee for subsequent report.” At 
a later session the authorship of the proposal is less distinct in 
the minds of the committee and the plan may be attacked with 
relative impunity. At least to do so, is no longer so obvious a 
reflection on the author’s judgment or a personal insult. 
It has been often said that almost any man can be persuaded 
to any fair course of action provided he can “save his face.” 

On the positive side one should never fail to pay a well 
merited compliment. False praise belittles the flatterer and 
justly so, but the proper recognition of real merit is refreshing 
to all. Any intended favor should be accepted wholeheartedly 
regardless of its intrinsic worth. The tactless man is thinking 
only of himself when he says, “Thank you very much for the 
flowers, but I cannot use them. My secretary always provides 
such things in my office.” He should have been thinking of the 
kindly motive which prompted the gift and accepted the 
flowers with an appreciative spirit. 

On the negative side nothing is more humiliating than in- 
difference from a person who counts. If you enter a room which 
is occupied by but one other party, attend to the business which 
brought you there and depart’ without having noticed him in 
any way, your indifference has “cut”? worse than any harsh 
word. On the other hand, undisguised disdain is a recognition 
of a negative sort which is frequently far less humiliating than 
complete indifference. Westerners are wont to compare their 
accomplishments and their cities with those of the East. East- 
erners never make such comparisons. The Easterner’s in- 
difference to the West irritates the Son of the Pioneer and he 
talks voluminously in self-defense. 
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The young man who is starting in business in a new environ- 
ment can study with profit the workings of this craving for 
recognition. It is essential that he assume a modesty if he 
has it not, that he be duly impressed with the importance of the 
present staff and the merit of methods now in use, and that he 
wait at least a month before suggesting improvements. 

The man who is always careful to give to others every 
recognition which is their due, need have no fear for himself. 
Recognition will eventually come back to him many fold. 











A NOTE ON THE LEGIBILITY OF ITEMS IN A 
BIBLIOGRAPHY 


CARROLL C. PRATT 


Harvard University 


In preparing a bibliography of scientific articles, arranged 
according to year of publication, for use in one of the Harvard 
museums, it was found necessary to place a suffix (a letter or 
number) after the date in order to distinguish more readily 
between articles written in the same year by the same author. 
The question then arose as to the optimal position of the suffix 
for quick legibility. Should the suffix be a letter or a number? 
And should the suffix be placed on the line or above the line; 
separated from the date by a space or placed next to the date? 
Rather than rely on a priori assumptions the compiler decided 
to have the matter tried out experimentally. The conditions 
of the test were not ideal, but it may be worth while to make a 
brief note of the results. 

The following five samples illustrate the positions of suffix 
which were used in the experiment. 


1 2 3 4 5 
1904a 1904 a 1904* 1904 * 1904.1 


Portions of titles of scientific articles were printed after the dates 
in order to make the conditions more nearly comparable to 
those actually met with in looking for a particular reference in a 
bibliography. Different dates and suffix-numbers and letters 
were prepared, and arranged in columns for presentation. The 
material was presented tachistoscopically, and before every 
exposure O was asked to find a particular date and suffix as 
quickly as possible. The time between the presentation of the 
material and the reaction of O was measured by a stop-watch 
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which read to fifths of a second. Sixteen students (group A) 
in an introductory class in experimental psychology acted as 
observers. Later on 6 students (group B) from another 
laboratory class were given the same tests. The items under the 
five different arrangements of suffix were presented six times 
(without repetitions of identical items) to each O, making thus 
660 trials in all. 


TABLE 1 
The numerical data here tabulated represent the average finding-times in 
seconds, with their mean variations, of two groups of subjects for 
each of five arrangements of suffix 








Average finding-time. 
Mean variation 55 : , j 0.56 


Group A 


Average finding-time.| 1.¢ 2 1.461 | 1.716 
Group B Mean variation . 56 ; 0.21 0.49 




















General average 1.822 | 1.985 | 1.976 | 1.503 | 1.812 





The numerical results of the experiments are shown in table 1. 
The numbers represent the average times in seconds required for 
finding a given date and suffix by each of the two groups of 
subjects for each of the five arrangements of the items. The 
figures in the iowest line are the averages for all of the subjects. 

An examination of the average finding-times reveals the fact 
that, with one significant exception, there are no striking 
differences in quickness of legibility between the different 
arrangements. - This exception applies to no. 4 in which the 
suffix is above the line and separated from the date by a space. 
For both groups no. 4 has the shortest reaction-time, and also 
the smallest mean variation. From the figures for the general 
average it can be seen that by placing the suffix as in no. 4 the 
legibility is increased by about 17 per cent over the next best 
arrangement (no. 5) and by nearly 25 per cent over the poorest 
arrangement (no. 2). After no. 4 the order of reaction-times 
varies for the two groups of subjects. Although a correlation 
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of about 0.5 obtains between the results of the two groups, 
the differences between nos. 1, 2, 3 and 5 are too small to permit 
of generalizations regarding relative speeds of legibility for these 
arrangements. But one may conclude with a fairly high degree 
of certainty from these results that the best position for a 
suffix to dates in bibliographical references is one in which the 
letter-suffix is above the line and separated from the date by a 
space. This conclusion is in line with certain of the results 
which Baird obtained in his investigations of legibility." 


1J. W. Baird, The legibility of a telephone directory. Jour. of 
Applied Psychol., 1917, 1, 30-37. Cf. also B. E. Roethlein. The rela- 


tive legibility of different faces of printingtypes. Amer. Jour. Psycol., 
1912, 23, 1-36. 





BOOK REVIEWS 


Cuartes H. Grirrits. Fundamentals of Vocational Psychology. 
New York, The Macmillan Company, 1924. Pp. 372. 


An elementary text-book which is to introduce the student to voca- 
tional problems is here presented. It aims to cover the whole field of 
vocational psychology not only from the standpoint of the employer 
but also from those of the employee and of society. The last of the three 
is, however, very lightly touched. The book is for the most part well- 
written and it furnishes a teachable introduction to its field. 

Its great fault is an emphasis upon psychology at the expense of 
vocations. Should not a vocational psychology assume at least an 
elementary acquaintance with general and laboratory psychology? 
It wouldseemso. One wonders whether this volume is intended for the 
novice and the practical man who has no time to study the ‘‘fundamen- 
tals’ of his science. If 80, the text may do more harm than good to 
scientific vocational selection, guidance and education. 

Why should a text upon vocational psychology begin with the germ- 
plasm and the problems of heredity? This text’s treatment of the 
biological causes of human variability is unintelligible to those who have 
not had a course on heredity and useless to those who have. For neither 
group does biological variation constitute a ‘‘fundamental’’ of voca- 
tional psychology. Strange is the treatment of statistics. After a very 
slight presentation of the statistics of variability, the usual correlation 
formulae with examples are given. And after that, correlation is not 
used nor mentioned, one single instance excepted (pp. 286-90). 

Entirely too much space is given to the description of elementary 
laboratory equipment and ordinary tests which may have a vocational 
use though this is, for the most part, left to the reader’s inference. The 
same idea is followed throughout even to the showing of some pages of 
Army Tests and other material available everywhere. All this can be 
seen in any laboratory. And the whole treatment is academic, not 
industrial or vocational. 

About a hundred pages are devoted to the interview, to trade tests 
and to a final chapter on ‘‘Choosing a Vocation.’’ These are the best 
and most pertinent portions of the book. It also needs to be said that 
the volume is modest and written in excellent temper. 
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Equal praise can not be given to its technical finish. Closer proof- 
reading would have helped on pages, 84, 127, 139; the last sentence on 
page 121 will not be construed; and on page 157, data is. Franklin has 
enough to answer for without making him responsible (p. 11) for Bacon’s 
‘Reading maketh a full man, etc.’”’ Only a Whittier can afford to leave 
ragged rhymes for the carping critics. 


Wriititam 8S. Wautso, M.D. The Mastery of Fear. New York, E.P. 
Dutton & Company, 1924. Pp.315. $2.00. 

The doctor looks at our fears and finds that most of them are either 
baseless or insignificant. In easy popular style he lists and describes a 
great variety of them: the fears of death, of ill-health, of old-age; the 
fears induced by superstitions and by true and false theories of heredity; 
the fear of public opinion, though he does not say, as perhaps he ought, 
that this is the special vice of the politicians in presidential years; the 
fear of various natural phenomena, water, lightning, the dark, open or 
closed places and so on. 

If our fear is baseless the perception of that fact will help us toremove 
it and the book makes that suggestion. If, though based upon true 
perceptions, the fear does not help us to overcome or avoid the evil that 
we fear, then we are unwise if we do not try to conquer our fear; and the 
book points that out. If our fear is the result of mental or physical 
ill-health then hygiene and medical treatment are indicated. Here 
again the doctor is of service. He can show how physical and mental 
habits and attitudes can be molded so as to improve health and banish 
fear. Andhedoes. But the story of the fears is far longer than that of 
the means of mastery. 

The book is a popular discussion of a scientific and not-too-well- 
understood subject and it has the defects of its type. In the reviewer it 
has inspired a new fear without curing many old ones. The new fear is 
this, that the readers may not read carefully and ponder well the pages 
(3 to 10) which show that fear is normal and biologically useful, and not 
pathological except where it is inspired by unreal or harmless objects 
or when it becomes violent, persistent or otherwise uncontrollable by 
reason. But hope casts out fear; and the reviewer will try to hope that 
his caution will sufficiently underline the qualifying pages for the fearless 
reader. 

H. G. Goon, 
Ohio University. 


KatTsaRine B. Graves. The Influence of Specialized Training on 
Tests of General Intelligence. Teachers College, Columbia Univer- 
sity, Contributions to Education, No. 143. 

This book presents the method, material, results and conclusions of 
an experiment intended to help answer the following three questions: 
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“How much effect on a child’s score can we expect from school work 
similar to the tests? How far can a child be coached by persons of more 
mature intelligence? And, in either case, how long will these effects 
endure?” 

After a preliminary investigation had been conducted on a small 
group of children, two schools were selected with great care as to their 
appropriateness for this particular experiment. Only second grade 
children were used as subjects. Each school had three classes of second 
grade children. Ineachschool the children of one room were designated 
the ‘“‘control group,”’ of a second, the “‘similar group’’ and of the third 
the “coached group.’”’ The first step in each school was to test all the 
children with the Stanford Revision of the Binet. The next two weeks 
were devoted to the training of the children in the groups known as 
“similar’’ and ‘“‘coached.’’ The “similar’’ group were given training 
in test material thought to be similar to, but not identical with, the tests 
in years VI to X inclusive in the Stanford Revision of the Binet Tests; 
while the ‘‘coached’’ group were given practice on all the tests them- 
selves from years VI to X inclusive. 

Retesting of the children was started on the Monday following the two 
weeks training period. At school A the children were retested a second 
time at the end of thirteen weeks, and a third time at the end of fifty- 
five weeks. At school Y only two retests were given with a period of 
eighteen weeks elapsing between the first and second retests. 

The results from this procedure furnish the basis for the drawing of 14 
conclusions, from which the following may be quoted: 

“1. Direct coaching on the material of the tests is extremely effec- 
tive, even when the time given to the coaching is small. 

“2. The effect of such direct coaching persists to a large degree for a 
period of three or four months, at least. 

“5. Indirect coaching, or training in work similar to the material of 
the tests, is also effective, though to a much smaller degree. This 
effect is serious enough to be considered. 

“6. The effect of such indirect coaching persists to a large degree for 
a period of three or four months, at least. 

“11. The control group gains considerably from the repetition of the 
test. Continued testing gives a child an undue advantage over a child 
who has never had the test before.’’ 

Appendix I contains a complete table of results, Appendix II gives 
the material and method fortraining the ‘“‘similar’’ group, and Appendix 
III gives the material and method for training the ‘“‘coached”’ group. 

The entire experiment is written up in good form. The materials 
and methods employed and results obtained are reported with such 
detail and completeness that it could readily be duplicated by others. 
It is to be hoped that various other experiments of similar nature will be 
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undertaken to help guide us correctly in the use and interpretation of 
tests. 


Freperick Warp Ninpe. The Application of the Auditory Memory 
Span Test to Two Thousand Institutional Epileptics: A Study in 
Relative Associability. Thesis, University of Pennsylvania. 

The title of this monograph tells exactly the nature and extent of the 
investigation. It presents the method and results of a clear cut prob- 
lem. Many other problems are suggested to the reader by the results 
which come from this clearly defined and restricted problem. He uses 
Humpstone’s metiiod and then compares his results with the data col- 
lected by Humpstone on normal children and adults. 

The two thousand epileptics tested cover all ages of both sexes from 
five to fifty, with twenty-five or more cases in forty-one out of the 
fifty-five age groups. The statistical evidence presented warrants the 
following general conclusions: 

‘1. The epileptic, both the child and t ~ adult has a Memory Span 
only approximately one-half that of the rcormal individual. 

‘2. The epileptic adult shows a relative!v far higher degree of associa- 
bility than the epileptic child, and he is, therefore, far more capable of 
mental endeavor.”’ 

The second conclusion being wholly contrary to the generally ac- 
cepted contention that epilepsy causes mental stupidity and degenera- 
tion is discussed briefly by the author. He is inclined to the opinion 
that, “there is but one adequate explanation, viz; the two conditions 
(epilepsy and mental enfeeblement) are the result of either: 

‘1. Distinet etiological factors acting in unison or independently of 
each other. 

2. A common factor.’’ 


Three Problem Children. Joint Committee on Methods of Preventing 
Delinquency, Publication No.2. 50 East 42nd Street, New York. 

This little book reports in considerable detail the work, worries and 
progress encountered in an effort to study scientifically and to direct the 
lives of three children who had become greater and more serious prob- 
lems year by year as they grew older. Each of these reports, written 
in narrative form has been taken directly from the case records of the 
Bureau of Children’s Guidance conducted by the New York School of 
Social Work in its administration of one division of the Commonwealth 
Fund Program for the Prevention of Delinquency. 

The guiding principle of the organization and work of the Bureau of 
Children’s Guidance as expressed in the introduction is that ‘‘The 
modern understanding of behavior means that the day is dawning when 
the factors that lie behind conduct will be studied as intelligently as the 





BOOK REVIEWS 369 


physical causes which lie behind the baby’s cry.’’ The detailed record 
of the Bureau’s work on three children fictitiously named Mildred, 
Sidney, and Kenneth, shows that safe and sane counsel on how to treat 
children who present behavior problems cannot be given without an 
extensive systematic investigation into the entire previous life, physical, 
mental, social and educational, and into the present physical and mental 
life of the individual. Because all three children are clearly not feeble- 
minded the fact is emphasized that all children who present behavior 
problems and not only the sub-normal need special study and guidance. 
While Mildred is probably an extreme case, the Bureau’s work and 
accomplishments with her illustrate types of situations and conditions 
which may vroduce many school and life failures which could be pre- 
vented if those into whose care they fall took less for granted and went 
to the trouble of conducting or securing a scientific study of each case. 
Mildred was referred to the Bureau at age twelve. In school she was 
in the second grade with children hardly more than half her height or 
age. ‘‘The child had developed a profound state of intimidation, 
embitterment, and withdrawal from contact with others. Things had 
reached a pass where even her tutor, to whom she had at first responded 
well, could not, on certain days, elicit a word, a smile, or a gleam of 
interest in her work.” 

“Over against this picture we may set that of Mildred as she appeared 
one year later. 

‘She is alert, interested and keen; seems quite happy and free. She 
talks spontaneously of her school progress, her work with the Scouts, her 
home affairs. She is elated at having reached grade 5A, is tutoring 
once a week, and eagerly looks forward to advancement to 5B before the 
term is over.”’ 

Just what things the Bureau did to help bring about these marvelous 
changes and just what happened in Mildred’s life before the Bureau took 
up her case are set forth in an interesting, running narrative covering 
thirty-five pages. 

The book is written in such a direct and clear manner without tech- 
nical terms that every person attempting to guide the lives of children 
can read it with interest and profit, be he school teacher, social worker, 
physician, attorney, parent, probation officer, attendance officer, judge, 
or officer of a child caring agency. 

H. H. Youns, 
Indiana University. 


Epwarp 8. Cowpricxk. Manpower in Industry. Henry Holt & Co., 
New York, 1924. Pp. x, 388. $3.25. 

A very complete survey of the human element in industry is at- 

tempted in this book, and accomplished thoroughly. The author traces 
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this human element from labor supplies to theories of payment, from 
organized labor to selling employes houses. If he is partisan in indus- 
trial controversies he does not betray it in the impartial way he follows 
the ramifications of brains and brawn in modern industrialism. 

The psychologist’s only regret is that Mr. Cowdrick does not know 
psychology as well as he knows industry. As it is he has given psychol- 
ogists an excellent skeleton on which to drape some of their knowledge 
so it will fit into present industrial organizations. At the same time this 
survey is very provocative: psychology has too little to hide the naked- 
ness of the skeleton. But the psychologist should not put this book in 
the closet with his other skeletons; it should be read and work undertaken 
to relieve the rattling challenge. 

Frank A. NaGiey. Brains in Business. A. C. McClurg & Co., 
Chicago, 1924. Pp. 317. $2.00. 

Mr. Nagley, who has employed over 100,000 workers and who is now 
with the School of Business Administration of the University of Oregon, 
does not draw immediately out of his practical experience for this book. 
He has collected and given an interesting turn to around 300 bona fide 
successful business portraits to show forcefully how wealth is hidden in 
waste, how hindrances have been turned into helps, how new uses have 
been found for old products. 

Of course this is not exactly brains in business. Psychologists would 
rather call it—according to the present vogue—visceral tensions in 
business, tensions of the sort produced by reading the American Maga- 
zine. This book will serve business and its readers well when its perusal 
provokes more energetic brain work. The book will do it: over 300 
ease histories, each with all the interest of the American type, each 
simmered down to a paragraph or two, each with a provocative point, 
are too much to be resisted by the usual reader. 

Mr. Nagley does not dub this psychology; he does not. emphasize 
buncombe. His book belongs fairly on the shelves reserved for the 
psychology of motivation. True enough it is inspirational in under- 
current, but while his eyes at times may reach to the clouds he keeps 
his fect as firmly on terra firma as any writer on motivation can. 


Advertising and Selling. Edited by Nosis T. Praiao. Doubleday, 
Page & Co., 483 pages. Cloth binding, $2.00. 

This optimistic book is a compilation of the leading reports and ad- 
dresses of the Atlantic City Convention of the Associated Advertising 
Clubs of the World. The contents resemble a Methodist experience 
meeting: they tell ‘‘how’’ it was done, the general tone is one of praise, 
but many a word of caution is given. For students of psychology the 
principal value of this book is the first-hand experiences reported; these 
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suggest many practical problems capable of experimental solution by 
psychologists. For the teacher of classes in advertising who is naively 
innocent of practical advertising experience this book will supply much 
realistic thunder for his course. 

This is fascinating reading, partly because of the kaleidoscopic 
presentation of topics, but perhaps more because advertising executives 
seem to be able to talk as well as they advertise. 


Luiorp D. Herroup. Advertising for the Retailer. D. Appleton & Co. 
677 pages. Cloth binding, $5.00. 

This is an elaboration of an extension course of the University of 
Wisconsin. It seems to have been prepared primarily to help the home- 
town merchant move his wares. The general field is touched upon,but 
most emphasis is given to newspaper advertising. The contents range 
from the mechanics of printing to follow-up letters, from what to ad- 
vertise to window trimming. All the treatment is interesting and 
practical. 

The text is not devoid of a psychological tang, but the contents are 
not well spiced with it. The book will serve the instructor well who is 
teaching the psychology of advertising to students who will not enter the 
national field. Asasource of illustrations nearer home than a New York 
advertising office it is also of value. 


G. B. Horcuxiss anp R. B. Franxen. The Leadership of Advertised 
Brands. Doubleday, Page& Co. 256pages. Cloth binding, $2.00. 

This is an easily comprehended report of experiments conducted by 
the department of advertising and marketing of the New York Univer- 
sity. With the codperation of 21 psychologists in different parts of the 
country association experiments were conducted to determine the brand 
familiarity of 100 commodities. Eastman Kodak was found to lead. 

The meat of the book consists of reports from the advertising depart- 
ments of the leading brands, describing the policies and procedures fol- 
lowed in reaching a position of dominance. There are 125 pages of 
tables of the results of the association experiments. 

Unfortunately it is not possible to reach any conclusion regarding 
factors that make for brand dominance except that several widely diver- 
gent policies have brought success. 


Hersert A. Toops, Px.D. Tests for Vocational Guidance of Children 
Thirteen to Sizteen. Columbia University, New York. 158 pages. 
Cloth binding, $1.60. 

This is a report of investigations financed »y a grant from the Com- 
monwealth Fund to provide tests to predict the probable success of 
young persons in different careers. Tests that can be given to a group of 
100 in three hours, with an expenditure of $30 for materials, ten hours of 
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trained work, and 80 hours of clericai work have been used to disclose 
ability with ideas (general intelligence), ability with things (mechanical 
intelligence), and ability with clerical items and procedures. 

Prevocational courses in the public schools were not found useful for 
guidance, although they do give one about to enter industry some facts 
and an interest inatrade. Improvement in mechanical ability appeared 
to be dependent more upon age than is improvement in gerieral intelli- 
gence. Mechanical ability as studied was distinct from ability with 
ideas and clerical procedures. Special mechanical tests were devised 
for the girls. 

Additional space is devoted to questions of organization and instruc- 
tions for using the tests tried out. The only weakness of the present 
report is that there are not yet data on the correspondence of the test 
results with vocational success. These will be forthcoming, we are 
promised, in due time from 2000 young people now under observation in 
industry. 

The report is scientifically meticulous; it is hurd reading but well 
worth the effort for one who wishes to understand the methods and 
results of vocational placement and guidance through testing. 

Donaup A. Latrp, 
Colgate University. 
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Advertising and Selling. Edited by Nosie T. Pratac, Doubleday, 
Page & Co. Price $2.00. 483 pp. 

Advertising of the Retailer. Luoyp D. Herrotp. D. Appleton Co. 
Price $5.00. 677 pp. 

Archivio Generale Di Neurologia Psichiatria E Psicoanalisi. R. Sta- 
bilimento Tipographico Francesco Giannini & Figli, Naples, Italy. 
97 pp. 

Badania Eksperymentalne Nad Znaczeniem Wspolzawodnictwa. Warsaw, 
1923. 79 pp. 
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Brains in Business. Frank A. Nacupy. A. C. McClurg & Co., 
Chicago, LII. Price $2.00. 317 pp. 

Child, His Nature and His Needs. M.V.O’Suea. Children’s Founda- 
tion, Valparaiso, Ind. 500 pp. 

Education of Gifted Children. Lutvu M. Stepman. World Book Com- 
pany, Chicago, Ill. Price $i.80. 192 pp. 

Eye-Sight Conservation. Eye Sight Conservation Council, Bulletin 4, 
Times Building, New York City. Price 25 cents. 32 pp. 

Fundamentals of Social Psychology. Emory 8. BoGarpus. The Century 
Company, New York. 479 pp. 

Fundamentals of Vocational Psychology. CHuarurs H. Grirrits. Mac- 
millan Coinpany, New York City. 372 pp. 

Influence of Specialized Training on Tests of General Intelligence. 
KaTuaRINE B. Graves. Teachers College, Columbia University, 
New York City. 

Leadership of Advertised Brands. G.B.Horcuxtss anv R. B. FranKEN. 
Doubleday, Page & Co. Price $2.00. 256 pp. 

Manpower in Industry. Epwarp 8. Cowpricx. Henry Holt & Co., 
New York City. Price $3.25. 388 pp. 

Mastery of Fear. Witt1am 8. Watsn. E. P. Dutton, New York City. 
Price $2.00. 315 pp. 





‘Mention here does not preciude further comment. 
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Progress and Elimination of School Children in Illinois. Cuartes W. 
OpELL. Bulletin No. 19, University of Illinois, Urbana, Ill. Price 
50 cents. 76 pp. 

Psychoanalysis and Aesthetics. Cuartes Baupovuin. Translated from 
the Prench by Eden & Cedar Paul. Dodd Mead & Co., Price $4.00. 

Psychological Tests in Business. A. W. KornNHAUSER AND F. A. KinaGs- 
BURY. University of Chicago Press, Chicago, Ill., Price $2.00. 
194 pp. 

Psychologique. Henri Preron. Librairie Felix Alcan, 108, Boulevard 
Saint-Germain, Paris. 644 pp. 

Psychology and Service. Bulletin of State University of Iowa, Iowa 
City, Iowa. 10 pp. 

Religion and the Mind of Today. Josern A. Lereuton. D. Appleton 
& Company, New York. Price $2.50. 372 pp. 

Revista de Psiquiatria y Disciplinas Conezas. HrrmrLo VALDIZAN AND 
Honorto F. Detaapo. Vol. V., No. 2. Casilla 1589, Lima, Peru. 
192 pp. 

Tests for Vocational Guidance of Children Thirteen to Sizteen. HERBERT 
A Toops. Columbia University, New York City. Price $1.60. 
158 pp. 

Three Problem Children. Joint Committee on Methods of Preventing 
Delinquency. Publication No. 2. 50 E. 42nd Street, New York 
City. 

Visual Education. Frank N. Freeman. University of Chicago Press, 
Chicago, Ill. 391 pp. 
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Industrial Schools for Delinquents 1921-22. Frank M. Puttuips. 
Bulletin No. 2, 1924. Pp. 22. 

Kindergarten Progress from 1919-20 to 1921-22. Nina C. VANDEWALKER. 
Kindergarten Circular No. 16, May, 1924. 4 pp. 

List of Publications Available Frebruary, 1924. Superintendent of 
Documents. 24 pp. 

Salaries of Country Teachers in 1923. Atex Summers. Rural School 
Leaflet No. 24. April, 1924. 29 pp. 

Statistics of Kindergartens 1921-22. Bulletin No. 58, 1923. Frank M. 
Phillips. 7 pp. 

Study of Distinguished High School Pupils in Iowa. Bulletin no. 46, 
1923. Price 10 cents. 58 pp. 
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